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the “custom-tailored” CROWS'NEST vitally 
IMPORTANT in PLANT MAINTENANCE 
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Fastest, safest maintenance 
ladder known to industry, 


The CROWS'NEST is the ac. 
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How to speed-up lighting maintenance 
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utilities’ street light maintenance prac- 
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that means Murray Crows’nest. 
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their lighting maintenance to an eco 
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tenance ladder known. 
Murray Crows’nests are usually 
mounted on light motor trucks. They 
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ever they be mounted, they certainly 
cut out the problem of lighting mainte 
nance. Send the coupon for the facts. 
Start saving. Start Speeding up. Met 
ropolitan Device Corporation. 
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Fighting Through 


Two weeks ago a great cattle king died in 
Texas—a man who as a young tenderfoot from 
the East had dared to go out into that cattle 
range country with a few dollars to raise the 
detested “woolies.”” He went through a mental 
and physical hell, but when he died, in his 
eighties, he was in control of more land than 
the area of some of our states. 


History is full of the names of people and 
races who, though outnumbered, outweighed, 
outarmed, refused to be defeated and finally won 
out. David and Goliath is perhaps the most 
publicized case. 


Here in this country we have a continuous 
record since the first settler stepped foot on 
these shores of struggle against what seemed 
like insurmountable obstacles. The weak didn’t 
survive, those who gave up easily were lost, but 
those who had courage and determination won 
out. 

There are certain electric utility execu- 
tives who appear to be made of different stuff 
than these pioneers of American business. They 
cannot see any hope, any future. To them the 
game has been played and the other side has 
won. They see only the ultimate capture of their 
properties by government and there is nothing to 
do but keep the old ship afloat until the prize 
crew comes aboard. 


Suppose Drake had felt that way when the 
Spanish Armada came into view! 


If there is one thing that characterizes the 
United States it is its affection for the under 





dog. How many people go to see Joe Louis win? 
Who was the hero of last November’s election? 
Was it Mr. Roosevelt or was it the man without 
a machine, who, tired and throat sore, fought 
on against tremendous odds? 


There are a growing number of Ameri- 
cans who are becoming alarmed at the growth 
of power in Washington. A few years ago these 
same people thought the utilities were too power- 
ful and they backed public power and pubiic 
regulation. Now they are beginning to swing 
back—at least those who know the facts. 


The game is not up for those who have 
the faith to see and the courage to fight—hon- 
estly to fight, not just to create a nuisance value 
to get a better price on a sell-out. If business 
management of utilities is better than political 
management for any reason, then the public is 
entitled to know those reasons. 


The United States has not yet gone the way 
of Italy and Germany. There are still 130,000,- 
000 people here, the most of whom want to con- 
tinue to live as free men and women. Let them 
decide what shall be the fate of the utilities— 
not a small number of misrepresentative men 


in Washington. 


Not only is there an intimate story to be 
told locally but a unified one to be told nation- 
ally. However, if fear, indifference, desire to go 
it alone, or any selfish motive is allowed to 
sabotage every effort for unified action, then the 
worst fears of those who know they .are licked 
will probably be realized. 


| 
| 
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Balancing Parallel Transformers 


Method utilizes a balancing set and field- 
wound reactors — Wide range of ratings exem- 


plified — Poor connections brought to light 


R. C. GHEN * and C. F. AVILA.t Boston Edison Company 


WHEN OPERATING | distribution 

einai ailtee transformers in parallel it is essential 

; ee Tero chon to obtain good load division. Identical 

Leader Mo toned copper is transformers and field conditions be- 

Secondary | . exe z CEEEET RR ing the exception, an exact balance is 
cables, — ¢ rarely possible without external re- 
actors. By using field-wound type 

pre dla = alien St. reactors and the transformer balanc- 

/ ing set described below a _ good 

So es sihinnaieaiy balance is easily obtained without 

5 ae eee a Pett ebay soma ere) Aen cheats disconnecting the secondary cables. 
friction tape oni painted. No. Ib tinned copper wire l : 
on pet pa : ty iE _———— i cise pe Loss in Reactors Low 


ATA in TITTTT ee The field-wound type reactor con- 
TT I or sists of a number of turns of silicon 
Ly steel tape 2 in. wide x 0.015-in. thick 
Secendory braid EOL LEG IE LAIR with a gummed paper spacing tape. 
covered’ cable wound on the secondary cables of 
the transformer having the higher 
load. The paper tape assists in install- 
ing the steel and insulates the turns. 
The load division is checked with the 
transformer balancing set while the 
tape is being installed until a balance 
. : is obtained. If necessary, several coils 

O.2.2------- 4-09 > — : i 
Slide wire of convenient diameter may be in- 
stalled side by side on a single cable. 
On non-leaded cables the coils need 
to be protected merely with rubber- 

‘ scaled . : "> Vs alt 
- insulating compound, friction tape 
opper oxide : ° 

rectifiers and asphalt paint. For leaded cables 

full wove ; ra 
a ring of sheath must be removed 
adjacent to one of the coils to avoid 
inducing high sheath current. A lead 
sheath may then be installed to make 
> Wg 4 ~<- - . . : 
gael (Pang a complete submersible unit. A unit 
ite,” “ems is installed in each phase leg for 
“A 7 either a single- or three-phase trans- 
75 50 ; former. None is installed in the 


100 75 ; 
tienes neutral. 


DETAILS of installation for reactors for underground and overhead type transformers 


> 


C7s 


- Clamp 





* Test and research section, engineering depart- 
ment. 


t Distribution technical division, transmission 
WIRING DIAGRAM of transformer balancing set and distribution department. 
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Because of the nature of the flux 
paths in a spiral winding of steel tape 
spaced with paper the area of the 
iron circuit is only the cross-section 
of the steel, while the area of the air 
gap is the average area of one com- 
plete turn of the paper spacer, which 
means that the paper gap adds very 
little reluctance. With 500 amp. flow- 
ing in the conductor the steel runs at 
about 80,000 lines per sq.in. The 
result is economy of volume and 
weight of material, but a variation of 
reactance with load, because of the 
shape of the magnetization curve of 
the steel. The transformers may be 
made to share load exactly at any 
point. At other loads a slight un- 
balance will exist, but this effect is 





PANEL ARRANGEMENT (left) and interior arrangement (center) 


(1,000-turn secondaries), current 
transformers C.T.1 and C.T.2, each 
feeding a copper oxide rectifier. The 
output of the rectifier connected to 
C.T.1 is fed through a 2/10-ohm 
slide wire with two end resistors of 
9/10 ohms, giving a total resistance 
of 2 ohms. The output of the other 
rectifier is fed through a 2.0-ohm 
fixed resistance with drop points 
brought out for 1.0, 14, 14 and 2.0 
ohms. The positive terminals of the 
rectifiers are tied together and con- 
nected to the common point of the 
2.0-ohm arms. By throwing a switch 
(No. 1) to the “percent unbalance” 
position the null indicator (a Weston 
model 643 d.c. millivoltmeter, center 
0, 12.5-0-12.5 millivolts scaled to 


load.on three 100-kva. transformers installed on pole platform 


not serious. Due to the small volume 
of steel necessary, the watts loss in 
the reactors is very low. 

Due to the fact that the load is con- 
stantly changing, it is impossible to 
take simultaneous current measure- 
ments with two ordinary clamp trans- 
former type instruments and obtain 
the necessary accuracy without tak- 
ing a large number of readings—at 
best a somewhat lengthy and uncer- 
tain operation. With the transformer 
balancing set it is possible to meas- 
ure the percent unbalance and add 
the reactors until a balance is ob- 
tained. 


The equipment consists of two spe- 
wound 


cially clamp 
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read a.c. amperes) is connected be- 
tween the drop point on thee slide 
wire and the proper point on the 
fixed arm with a tap switch in series. 

With the drop points as shown, it 
is possible to balance a_ 100-kva. 
transformer with a 50-kva., 100 with 
a 75, 75 with a 50, 100 with a 100. 
75 with a 75 and 50 with a 50. Switch 
No. 2 selects the proper drop point. 
The slide wire has two turns and is 
5 in. in diameter, which gives an 
effective length of approximately 30 
inches. The scale reads up to 10 per- 
cent unbalance either side of 0 and 
indicates which transformer is de- 
livering the higher current. Two 


transformers of equal rating share 
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load properly when their output cur- 
rents are equal in magnitude, but not 
necessarily in phase relationship. 
Hence, there will usually be a vector 
difference between the output cur- 
rents. The copper oxide rectifiers act 
as phase displacement eliminators, 
enabling direct comparison of the 
vector magnitude. 

By throwing switch No. 1 to the 
“current” position it is possible to 
measure the current being delivered 
by either transformer, depending on 
the position of switch No. 3. In this 
case the null indicator is used as a 
millivoltmeter measuring the drop 
across either arm. This instrument 
is center-zero scaled to read directly 
in a.c. amperes with three scales, viz., 


of balancing set. At right apparatus being used in field to balance 


300, 600 and 900. If the percent un- 
balance is greater than the range of 
the slide wire, it is possible to take 
readings of the current in each trans- 
former and reduce the higher current, 
as explained above, until the percent 
unbalance is within range of the slide 
wire. 


Reactor Winding Procedure 


In practice the clamp transformers 
are installed on corresponding phases 
of the transformers to be balanced. 
After determining which transformer 
is taking the greater share of the load 
the reactor winding is started. As each 
coil is completed a similar coil is 

| Continued on page 116} 
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Air-Blast Cubicles 
Give Space Economy 


Steel Point installation affords more breaker posi- 
tions in available space than equivalent oil breakers 


— Phases isolated —Comprehensive interlocking 


R. S. VAN HORN * and C. A. MOLSBERRY.+ United Illuminating Company. Bridgeport, Conn. 


SPACE CONSIDERATIONS were 
the determining factor in the choice 
oe oe of air-blast circuit breaker cubicles 
Existing for the 13.8-kv. generator and feeder 
ne positions of the main switchgear for 
the addition of a 25,000-kw. turbo- 
generator at the Steel Point (Bridge- 
port) station of the United Illuminat- 
ing Company. 

Reduction of fire hazard was an 
attractive feature and so were the 
compactness, interlocking and phase 
segregation obtainable in modern 

ici cubicle construction. But the possi- 
tie lines bility of getting four air-blast units 
into an existing 18-ft. bay against 
only three of the oil-breaker forms 
determined the choice of design. It 


outdoor bus 


*Vice-president. {Electrical engineer, 


ga 
| iz 


best 


TWO ROWS of 13.8-kv. air-blast cubicles made efficient use of available space (left). Each three-phase unit comprises phase bus 
segregation. isolating disconnects, air-blast breakers and interlocking (right). 
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meant that ten cubicles of 13.8-kv. 
air breakers could be put into the 
existing space as against seven oil 
breakers, because the steel housed 
three-phase air-breaker cubicles are 
each only 43 ft. wide. Furthermore, 
the width of 43 ft. made possible at 
some future date the removal of any 
of the existing oil circuit breakers on 
the 6.9-kw. bus, replace them with 
air-blast breakers and retain existing 
concrete cells for reactors and feeder 
raceways. 

Previous generator units in the 
plant are 6.9 kv. These now feed into 
the 13.8-kv. outdoor bus through 2/1 
auto-transformers. The new generator 
unit was chosen to be 13.8 kv. as 
further units at 6.9 kv. would have 
required additional breaker capacity 
because of the higher current ratings 
involved. The new gang of 13.8-kv. 
cubicles is in line with the previous 
6.9-kv. cells, but separated from them 
at present by a wall. The 66-kv. tie 
lines shown are those discussed in 
ELeEctTRIcCAL Wortp April 19, 1941 
(page 44), and July 26, 1941 (page 
34). 

Double Bus 


The installation consists of two 
rows of ten General Electric air-blast 
breaker cubicles. Two _ generator 
breaker cubicles are rated at 2,000 
amp. and the remaining eighteen at 
1,200 amp. Bus differential protec- 
tion is provided. The interrupting 
rating is 1,000,000 kva. 

Grounded steel partitions isolate 
each phase and there are two group- 
operated, heavy-duty disconnecting 
switches per phase to isolate the 
breaker elements for maintenance. 
The channel buses are rigidly sup- 
ported by a linear arrangement of 
insulators. Mechanical interlocks are 
incorporated and the details are 
shown in an accompanying illustra- 
tion. Relay bushing current trans- 
formers are incorporated in the 
cubicles to avoid the necessity for 
their separate installation elsewhere 
in the bus run. 

The air-compressor installation is 
on the floor above. The cubicles are 
placed to line up with the raceways 
for the bus runs to the feeders on 
the floor below. 

In conjunction with the prospec- 
tive addition of generating capacity 
it is planned to replace two rows of 
6.9-kv. breakers in concrete cells with 
two rows of eighteen air-blast cubicles 
and utilize existing cells for reactors 
and conductor raceways. 
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INTERLOCKING ROD 
prevents opening dis- 
connect until breaker is 
opened. Also necessary 
to close _ disconnect 
ahead of breaker and 
doors locked when dis- 
connects are operated. 
Disconnect operating 
handle cannot be _ in- 
serted at right until 
breaker is in open po- 
sition. 
























INTERPHASE barriers 
for bus runs to feeders 
are directly below the 
breaker cubicles 


AIR compressor units 
are on floor above 





Fluorescent Popular 
in Pennsylvania 


Report to Electric Association shows com- 


mercial customers favor fluorescent — Inten- 


sities doubled and special studies show little 


change in kw., kw.-hr. due to fluorescent 


THE POPULARITY of fluorescent 
lighting in commercial installations 
and the need for engineered sales are 
stressed by seven utility companies 
serving the greater portion of the 
state of Pennsylvania, which recently 
summarized their experiences with 
fluorescent lighting in the commer- 
cial field in a report to the commer- 
cial sales committee of the Pennsyl- 
vania Electric Association. 

H. E. LeVan, chairman of the com- 
mercial sales committee of PEA and 
director retail sales, suburban divi- 
sions of Philadelphia Electric Co., 
advised that all of the reporting com- 
panies conform in their sales and 
promotion policies with fluorescent 
lighting principles established by the 
Edison Electric Institute. 


Seven Conclusions 


The conclusions reached by the 
survey are: 

1. Commercial customers _ like 
fluorescent lighting and there is every 
reason to believe that they will buy 
more of it. 

2. While 25 percent of the custom- 
ers interviewed have purchased fluo- 
rescent because they thought it would 
reduce the cost of electricity, 75 per- 
cent purchased it for other reasons. 
There is every indication that the 
desire for better lighting and the 
desire to be modern will continue to 
be the dominant buying motives in 
the sale of fluorescent lighting. 

3. Practically all types of commer- 
cial customers are prospects for 
fluorescent lighting. 

4. As a general rule, it can be 
stated that intensities have doubled 
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where fluorescent lighting has been 
installed, but with 74 percent of the 
jobs going in below 30 ft.-candles 
there is a very considerable need for 
utility promotion to raise this level 
further. 

5. While there is no assurance that 
an accurate cross-section has been se- 
cured, the results today indicate that 
in the aggregate the kilowatt-hours 
are practically unchanged where 
fluorescent has been installed. 

6. There is every reason to believe 
that the total connected load will 
show a decrease if all fluorescent 
lighting jobs are considered. How- 
ever, when 801 jobs indicate a net 
increase of 2 kw., there is no reason 
to believe that the change will be 
very serious. It also seems reasonable 
to conclude that the major decreases 
have resulted where fluorescent has 
replaced incandescent in windows. 
Since very few of the fluorescent win- 
dow lighting jobs have been satis- 
factory, there are definite reasons 
why the utility salesmen should be 
able to protect the window-lighting 
load. 

7. It has been recognized for some 
time that special consideration must 
be given to the salesmen’s reports on 
fluorescent lighting. The salesmen 
usually feel that they are entitled to 
credit for more load than the actual 
connected load figures would indicate. 
If we are to have an effective sales 
force, this fact must be recognized. 

The questions and answers from 
which the conclusions were derived 
are as follows: 


Question 1—Do commercial customers like 


the fluorescent equipment they have pur- 
chased? 
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Answer 1—85 percent of the customers 
interviewed gave an unqualified “Yes” 
to this question. 

13 percent said “Yes, with reservations.” 
2 percent said “No.” 


Question 2—What reasons do commercial 
customers give for buying fluorescent 
lighting equipment? 


Answer 2—They gave three main rea- 

sons: 

47 percent said better lighting. 

25 percent said to reduce the cost of 
electricity. 

20 percent said they bought the equip- 
ment to be modern. 

The other 8 percent gave miscellaneous 
answers to this question. 


Question 3—-What types of commercial es- 
tablishments are buying fluorescent 
equipment ? 


Answer 3—The 116 customers covered by 
the survey included 32 different types 
of establishments using fluorescent 
equipment, so the conclusion is that it 
is not limited to any particular field. 


Question 4—What foot-candles are being 
installed? 


Answer 4—The following tabulation gives 
the foot-candle range: 


Below 20 ft.-candles 
20 to 30 ft.-candles 
30 to 40 ft.-candles 
40 to 50 ft.-candles 
Above 50 ft.-candles 


34 percent 
40 percent 
12 percent 
11 percent 
3 percent 


Improvement Noted 


While this indicates that 74 per- 
cent of the jobs are under 30 ft.-can- 
dles, we are satisfied that this is a 
considerable improvement over for- 
mer conditions. 


Question 5—What has happened to the 
kilowatt-hour sales where customers 
have installed fluorescent to replace in- 
candescent lighting? 


Answer 5—On 116 jobs the average 
monthly kilowatt-hours used before was 
found to be 235,559, and the use after 
was 237,944—a difference of 2,385, which 
is a 1 percent increase. These figures 
represent a sample for the entire state. 
One of ‘tthe companies reported on 41 
jobs. These jobs showed a decrease in 
connected load of 22 kw. but the aver- 
age monthly kilowatt-hour use before 
and after varied less than 1 percent. This 
would seem to indicate lenger burning 
hours. 


Question 6—What is happening to the 
connected load when fluorescent light- 
ing is installed? 

Answer 6—No company keeps a record of 
all fluorescent jobs. One company studied 
801 jobs where incandescent lighting 
was replaced by fluorescent. These jobs 
were reported by the salesman and do 
not necessarily represent a cross-section 
of the total picture. The report shows 
that on approximately one-third of the 


[Continued on page 121 | 


November 1, 1941 








Distribution Neutral Used 
for Series Circuit Return 





Multi-grounded primary neutral performs several 


functions — Disconnect switches ground series cir- 


cuit for trouble, patrol, 


T. M. REED,* Ohio Public Service Company, Lorain 


tests and maintenance 





OVERHEAD electrical distribution 
system in Lorain is a 2,400/4,160- 
volt, four-wire, multi-grounded net- 
work, using the overhead neutral or 
ground wire for various purposes; 
i.e., primary and secondary neutral 
current, distribution transformer case 
grounds, lightning arrester intercon- 
nections and return street-lighting 
current for constant current trans- 
formers and insulating transformers. 

Use of the overhead neutral wire as 
a part of the series street-lighting 
circuit greatly reduces the amount 
of wire and other construction costs 
necessary when building a new sys- 
tem. This is especially true with long 
streets of high-intensity lamps, close- 
ly spaced, where one wire can be 
installed the full length of the street 
and grounded on each end. 

On both the new single-wire cir- 
cuits and the older type looped cir- 
cuits with one point permanently 
grounded the constant-current trans- 
formers are located so that the load 
on each leg between the transformer 
and the grounds is approximately 
one-half of the circuit capacity. A 
porcelain-housed, solid-blade  dis- 
connecting switch is installed on each 
leg of the secondary side of the con- 
stant-current transformer with the 
blade side of the switch connected to 
the overhead neutral wire and also 
the lightning arrester ground. The 
permanent ground at the approximate 
mid-point of the load not only limits 
the potential of the series circuit 
above ground to one-half of the oper- 





*Engineering assistant. 
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SINGLE-POLE mounting of street light transformer controller on right. 


0 
\ 





Novalux protector 


at left on kicker arm. Grounding switches back of double arms 


ating voltage of the constant-current 
transformer but also greatly facili- 
tates trouble shooting. 


Locating Trouble 


In event of trouble with a series 
circuit the patrolman immediately 
goes to the transformer station, and 
if inspection shows everything to be 
satisfactory he will close one of the 
grounding switches. If the street lights 
on the opposite side of the circuit 
come on the patrolman knows that 
the trouble is on the grounded side. 
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If the lights do not come on he opens 
the first ground switch and closes 
the other and then starts his patrol 
of the side in trouble. This not only 
has the advantage of limiting the 
patrol to only one-half of the circuit 
but it allows service to be maintained 
to one-half of the circuit while the 
other side is being patrolled. 

One of these ground switches may 
be carried on the truck, and in event 
that the open circuit is not readily 
located by patrolling it may be used 
as a portable outfit to put grounds 
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on the circuit wherever desired in 
order to test. Our experience in this 
territory has been that should no 
overhead neutral wire be available 
at the desired point a short length 
of ground rod can be pushed into the 
ground by hand and will serve very 
satisfactorily as a temporary ground. 

In order further to minimize the 
amount of time spent in patrolling 
the series street-lighting circuit these 
grounding switches can be installed at 
the quarter points of the circuit if 
so desired. 


Maintenance Advantages 


Our company operating code re- 
quires that all series street-lighting 
circuits must be grounded at the 
transformer when they are worked 
as a dead line, such as when wash- 
ing of glassware and painting of fix- 
tures. The grounding switches are 
more convenient and have many ad- 
vantages over the old practice of in- 
stalling temporary ground jumpers. 

Another advantage of having per- 
manent grounds on series street-light- 
ing circuits is that they can be used 
to balance the load between two 
adjacent circuits. For example, two 
constant-current transformers are 
mounted on a platform and one 
transformer is somewhat overloaded 
and the other is underloaded, result- 
ing in poor current regulation on both 
circuits. The secondaries of the two 
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4,009 A¢ 
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ighting - 

Feeder ¥ 2300-115 V 


> 
Controller-- 


25 kw. 
C.C. trans. 


- Protector 


SINGLE-WIRE sstreet-lighting circuit served from special street- 
lighting feeder is grounded at the extremities 


TYPICAL constant current transformer sta- 
tion provides two 25-kw. units. The photo- 
electric relay target is visible at the top 
of the pole at the left 


transformers can be connected in 
series, regardless of the feeder phase 
connection on the primary side and 
the location of two permanent 
grounds can be so shifted that the 
load between the two transformers 
will be equaled. 


2,400/4, 160 V. 
istribution 
feeder 


trans 


switch 


Control/er 


All constant-current transformers 
in our territory are either directly 
controlled by photo-electric relays or 
energized from a 2,400/4,160-volt 
street-lighting feeder, which is also 
controlled by a photo-electric relay 
in the substation. 

Each constant-current transformer 
is also equipped with a Novalux pro- 
tector, which, operating the con- 
troller, disconnects the transformer 
from the 2,400-volt primary in event 
of an open circuit. This protector 
eliminates the hazard to the public 
of having high voltage on fallen series 
circuit wires and also allows insulat- 
ing the system for the operating volt- 
age of the constant-current trans- 
former rather than the open-circuit 
voltage. 

The combination of the permanent 
grounds and the protector allows the 
use of lower voltage insulators, un- 
derground cable, pole and fixture wir- 
ing and also eliminates the need for 
insulating transformers in some cases. 
In order further to reduce the oper- 
ating voltage on circuits which have 
10,000-lumen lamps or larger a 20- 
amp. straight series system can be 
used. There are two 20-amp. straight 
series circuits with 10,000-lumen 
lamps on ornamental standards fed 
by 25-kw. constant-current  trans- 
formers in use in Lorain, where this 
combination has permitted the use 
of 600-volt “Versatol” wire in the 
fixtures. 


Photo-electric 
relay 


25 kw. 
C.C.Trans. 


i 
3 \Protector 


15/230 V. 
Secondar 


switch 


plkw. SL Trans. 


LOOPED sstreet-lighting circuit served from distribution feeder 
phase and controlled by photo-electric relay 


Left—Disconnect grounding switches provided on each side of the open loop. Right—The disconnecting ground switch is of the type 
which allows the door to be closed when the switch blade is either open or closed. The open blade is visible from street level and indi- 
cates that the circuit is not at that point grounded to the primary neutral. 
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System Protection Analysis 
Precedes Oswego Design 


Months devoted to study of system faults and possible conditions of insta- 
bility — Also, study of operation and relaying for alternative schemes using 


existing lines to connect new steam station to the Niagara Hudson System 


GEORGE STEEB,* Buffalo, Niagara & Eastern Power Corporation 





ADDITION of new generating capa- 
city to an interconnected transmission 
system having several sources of 
power involves an intensive study to 
assure most reliable operation of the 
expanded system. Analysis of the 
fault and instability possibilities in 
connection with the decision to add 
steam capacity began before the ac- 
tual location of the station was defi- 
nitely decided. In parallel with the 
consideration of the economic factors 
influencing the location of the station 
there had to be a great many system 
impedance and fault current determi- 
nations by calculation and by means 
of the d.c. calculating board to make 
sure that the existing breakers and 
lines in service would function satis- 
factorily under any likely set-up of 
lines which would be in service under 
normal conditions and which might 
exist under emergency conditions. 

It is not generally appreciated that 
each single set-up of line fault condi- 
tions requires several days merely 
to ascertain what three-phase fault 
currents will occur at each of the 
many relayed points. Without such 
determinations, however, the engi- 
neers cannot be reasonably sure that 
faults can be cleared, stability main- 
tained and economical operation of 
the system be assured. 


Five Alternatives Explored 


Five alternative ways of rearrang- 
ing existing lines and tying the new 
Oswego station into the system were 
studied to determine the best arrange- 
ment of circuits to give maximum re- 
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FIG. 1—One-line diagram of the electrical connections of Oswego steam station 


liability of service and at the same 
time keep, as far as possible, both 
multiphase and phase-to-ground 
faults within the interrupting capacity 
of the existing circuit breakers on the 
Central New York system, into which 
the station feeds. 

Meanwhile, studies were being 
made to determine the proper design 
of the station itself, so as to provide 
an additional economical and reliable 
source of power connected to the sys- 
tem in such a manner that it would 
remain connected even under extreme 
emergency operating conditions. 

Since the new station at Oswego is 
designed as a system generating plant 
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and has no low-voltage primary dis- 
tribution, its 80,000-kw. units 
can each be connected directly 
through two 50,000-kva. banks of 
transformers without low-tension bus 
or breakers to the high-tension bus. 
The station service supply is taken 
from two 7,500-kva. wye-delta banks 
of transformers, each tapped off the 
leads of its respective generator. There 


two 


is an alternative house service supply 
through a third 7,500-kva. bank of 
transformers connected to the 33-kv. 
system which supplies the Oswego 
area and is interconnected with the 
Syracuse 33-kv. system (see Fig. 1). 

One of the first decisions to be 
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made was whether to ground the neu- 
tral of the generator (1) solidly, (2) 
through a reactor, (3) through a 5- 
ohm resistor, (4) or not at all. Solid 
grounding was found to be undesir- 
able because the possible 62,000-amp. 
fault in the generator neutral, shown 
by the studies, would place unwar- 
ranted stresses on the windings of the 
equipment and the station bus. A 5+ 
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Oswego 
Varick 


33 ky 
From system 
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Bristol Hill 


18m. 


15 rm. 


Mortimer 
Geneva == 


Auburn 
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ohm generator neutral resistor would 
reduce the generator neutral fault 
current to some 1,400 amp., but the 
neutral current could be kept to 9,720 
amp. by providing the station neutral 
ground at the neutral of the wye-delta 
service bank and using this bank as a 
neutral reactor. 

With one-cycle relaying and high- 
speed breakers, a fault of 9,720 amp. 


13,750 kva. 


irom Bennetts 
ridge 
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fe ° Bria 


30 mi. _ Lighthouse 
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From Cortland 


FIG. 2—Early tentative arrangements of system 


(a) Tentative arrangement No. |—switch 
closed at "A." Generator neutral ground- 
ing found less desirable than grounding 
neutral of wye-delta station service bank. 
It tentatively warranted distance relay ap- 
plication at the station; however, the four 
branches from the junction point "A" pre- 
cluded the positive functioning of distance 
relaying under various probable operating 
conditions. 


) Black 
7 30 mi. River 
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Avburn 


From 
Dresden (A.G.E) 


FIG. 3—Tentative arrangement No. 3 


(b) Tentative arrangement No. 2—switch 
open at "A." Involved leaving open line 
from Lighthouse Hill to Central Square to 
break up four-way arrangement which made 
arrangement No. | impracticable. Never- 
theless, the short line from Gere's Lock to 
Teall Avenue tended to fix the distance 
relay setting at Oswego at values not ap- 
propriate for faults on other lines from the 
same source. 


From 
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This arrangement lowered the impedance between Oswego and the system to the east 
with gain in stability under fault conditions. But it still left considerable inequalities be- 
tween fault possibilities and, therefore, did not promise ease of relay setting if the pre- 


ferred distance relaying were adopted. 
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would be cleared in sufficient time to 
prevent injury to the generator, and 
this method of grounding was adopt- 
ed. A grounded neutral on the sta- 
tion service bank would also elimi- 
nate the need for a ground-detecting 
device and the complications that are 
part of such a device, which would 
have been necessary with an un- 
grounded system. 


First Tentative Arrangement 


Study of the system arrangement 
(shown as Tentative Arrangement No. 
1 in Fig. 2) gave indications of the 
degree of adequacy of breakers on the 
system. It also showed that the 13.- 
750-kv. hydro plant at Varick, which 
taps the 115-kv. system, would not 
interfere with the application of dis- 
tance relays between Oswego and 
Lighthouse Hill, and there would be 
no appreciable voltage changes at 
Oswego which would interfere with 
functioning of distance relaying. 

It was found that the four points 
of connection on the line between 
Gere’s Lock, Lighthouse Hill, Bristol 
Hill and Oswego precluded the use of 
distance relaying, due to the fact that 
considerable current may be taken 
from or supplied to the line at the in- 
termediate points, resulting in inac- 
curate distance relay measurements. 
Carrier relaying was therefore tenta- 
tively indicated, but this was imprac- 
ticable because it would limit the 
flexibility of switching arrangements 
with transfer buses at two of the 
points. Tentative Arrangement No. | 
was discarded, but it had meanwhile 
developed enough information to 
guide the station layout and equip- 
ment characteristics which would ap- 
ply regardless of the ultimate external 
arrangement. 


Second Tentative Arrangement 


Certain junction points (Central 
Square and North Syracuse) afforded 
the oportunity to reconnect lines (at 
moderate expense) for normal opera- 
tion, making it possible to simplify 
the relaying and limit the fault cur- 
rents by taking best advantage of 
point to point impedances. The ar- 
rangement shown as Tentative Ar- 
rangement No. 2 in Fig. 2 was found- 
ed on normal operation with the 
21-mile line from Lighthouse Hill to 
Central Square open at point “A.” 
This made possible better relaying 
and load studies show that the carry- 
ing capacity of this connection would 
1941 
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not be required when the steam sta- 
tion connections were made. 

Insulators and cable from this 
section of line were later reused at 
other points. Fault currents and bus 
voltage values were studied in de- 
tail and it was found that faults were 
approximately the same for this pro- 
posed normal connection as they were 
for Tentative Arrangement No. 1. 
The fault current studies indicated 
that with the single intermediate con- 
nection at Bristol Hill distance relays 
could be properly used between 
Oswego and either Lighthouse Hill or 
Gere’s Lock, depending on the posi- 
tion of the switches at point “A.” 

A supplementary study at this 
point in the series of studies showed 
that it would be feasible to make the 
breaker on the 115/33-kv. bank at 
Oswego serve also as a 115-kv. trans- 
fer bus breaker, and thereby save the 
expense of an additional 115-kv. 
breaker and one section of bus struc- 
ture. It was found that only one set 
of distance and ground relays would 
be required for this breaker, as the 
impedance is nearly the same regard- 
less of which of its four possible func- 
tions the breaker may be serving. 

When this breaker is used in place 
of the generator breaker the relays 
may be somewhat sensitive to system 
swings, but as this condition exists 
only a few hours per year it is felt 
that this limitation is not serious. 
This same study led to the use of 
high-speed power-directional _relay- 
ing as the generator breaker instead 
of differential protection because of 
the transfer bus scheme (shown in 
Fig. 1). The relay installed has in- 
verse time characteristic with in- 
stantaneous attachments directionally 
controlled and the combination is not 
critical during system oscillation. 

One serious disadvantage of Ar- 
rangement No. 2 was found to be the 
short length of the Gere’s Lock-Teall 
Avenue line, which virtually fixed the 
relay setting at Oswego at a value for 
faults on the much longer lines con- 
nected through to other points. Also, 
operation with the long 115-mile line 
from Mortimer to Oneida out of serv- 
ice for maintenance introduced un- 
desirable obstacles and Arrangement 
No. 2 was therefore given up. 


Third Tentative Arrangement 
Study of the system arrangement 
shown in Fig. 3 was to try to get bet- 


ter impedance coordination between 
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FIG. 4—Tentative arrangement No. 4 
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This arrangement gave improved impedance equality and was almost equal to arrange- 
ment No. 5, which was the adopted one. However, it had the defect of presenting too 
high an impedance from the west to the east systems for confidence in stable operation 


under fault conditions. 
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FIG. 5—Tentative arrangement No. 5, which is also the system of connections adopted 


This arrangement gave the best imped- 
ance equality without detriment to the 
Syracuse network voltages under system 
faults and generally gave better operating 
stability and relaying than the four pre- 
ceding arrangements. 

Nine fault positions are shown by X's, at 
each of which an encircled numeral identi- 
fies the position and a figure gives the 
total M.V.A. that would flow into the fault. 
The left hand tabulation at Oswego shows 
the voltage in percent of normal that would 
exist at Oswego with a solid three-phase 


short applied at the fault position indicated 
by the figure before the dash. A similar 
table is shown for Gere's Lock and for 
Teall Avenue. The table at the right of 
Oswego shows the M.V.A. that the Oswego 
generator would supply to faults at the dif- 
ferent locations indicated. The figures along 
the 115-kv. transmission lines show only the 
M.V.A. for the faults giving the maximum 
values. 

The study drawing contains two tables for 
each fault position similar to the tables 
shown for Oswego. 





the sections of the long Mortimer- 
Oneida line with the alternative routes 
between the Oswego-Gere’s Lock line 
and the lines between Mortimer and 
Oneida. All fault values were redeter- 
mined for the new set-up. It was soon 
seen that dividing the Mortimer- 
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Oneida section at Teall Avenue did 
lower the impedance between Oswego 
and the system to the east of Oneida 
and this gave assurance of stability in 
that direction. Voltages were found 
to be such that satisfactory opera- 
tion of the distance relays could be 
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FIG. 6—Symbolic representation of the relay application at the Oswego steam plant 


expected. While this arrangement 
seemed to be better than Arrange- 
ments No. 1 or No. 2, it still was 
not all that was desired from the 
circuit-operating and distance-relay 
standpoints. A thorough study of 
fault currents indicated that existing 
breaker interrupting capacities would 
be satisfactory. 


Fourth Tentative Arrangement 


The study of the system arrange- 
ment shown in Fig. 4 involved recon- 
necting the available lines so as to tie 
Oswego plant into Teall Avenue and 
also tie Lighthouse Hill into Gere’s 
Lock by means of simple changes at 
the Central Square junction. Again 
one objective was to obtain minimum 


impedance between Oswego and the 
system to the east. At first the fault 
current and bus voltage studies on the 
d.c. calculating board seemed to show 
this arrangement was better than the 
preceding set-ups and they were quite 
comparable for normal line opera- 
tions. But with the Teall-Oneida line 
out of service the impedance from 
west to east proved a detriment to sta- 
bility for arrangement No. 4. 


Final Arrangement Adopted 


Attention was next focused on the 
available connections at 33 kv. and 
12 kv. from Teall Avenue and Gere’s 
Lock into the Syracuse city system. 
The objective was to justify, if pos- 
sible, the elimination of the short line 


between Teall Avenue and Gere’s 
Lock on the 115-kv. system. If this 
could be done without injury to Syra- 
cuse operations it would still further 
help in equalizing the point to point 
impedance and, in particular, assure 
satisfactory operation of the distance 
relays desired for Oswego plant pro- 
tection. 

Analysis showed the elimination of 
this short (13.0-mile) 115-kv. line be- 
tween Gere’s Lock and Teall Avenue 
actually bettered the voltages on the 
Syracuse buses under fault conditions. 
It also improved the three-phase fault 
values generally over the high-tension 
system. This led to arrangement No. 
5, shown in Fig. 5. This arrangement 
omits the short Gere’s Lock to Teall 
Avenue connection and rearranges the 
ties between Lighthouse Hill, Gere’s 
Lock, Teall Avenue and Oneida at the 
Central Square and North Syracuse 
junction. As typifying some of the 
comparisons that have to be made to 
determine the superiority of one ar- 
rangement of system connections over 
another, the accompanying table is 
included, which shows the point-to- 
point percent impedance to a 100,000- 
kva. base for arrangements 4 and 5. 
It will be seen that the range of im- 
pedance values for arrangement No. 
5 is considerably less than for ar- 
rangement No. 4. This facilitates the 
positive functioning of distance relay- 
ing for general point-to-point appli- 
cation. 

A final question to decide was 
whether or not to ground the 115-kv. 
system at the Oswego plant. Due to 
the unit design of the station, consid- 
eration had to be given to the ground 
fault currents with one or two units in 
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Broadened Approach 
to Residential Lighting 


To fill gap caused by appliance shortage Wash- 


ington Water Power develops plan to supply 


increased revenue and improved sales morale 





THE PROSPECT of a shortage of 
durable goods, especially in major 
electric appliances, throughout the 
industry has forced the Washington 
Water Power Company’s sales de- 
partment to develop a broader tech- 
nique in its approach to the time- 
worn service of residential lighting. 
What the diagnostician is to the sick- 
room, what a landscape gardener is 
to home owners, so the salesman now 
becomes qualified to both diagnose 
numerous troubles found in lamps or 
lighting, room arrangement, color 
harmony, and to prescribe effectively 
remedies in language understandable 
to the customer. 

The plan, tailored to each room in 
each customer’s home, calls for a 
somewhat broader training than the 
average utility salesman is accus- 
tomed to. But the salesman does not 
object to that. When a_ hazard 
threatens his job he will work at 
sales innovations with a will. 

“All-Out Aid to Better Seeing” is 
the name of the new program, which 
is to extend for three to five months. 
During that time the salesman is to 
make five lighting calls per day, 
reaching the company’s total 72,000 
metered customers. Dealers are en- 
thusiastic, because it will send cus- 
tomers into their stores with ma- 
terials carefully prescribed in hand. 
Manufacturers are pleased, because 
much of the materials used in the 
campaign have little to do with priori- 
ties. And salesmen, according to R. B. 
McElroy, general sales manager, have 
been aroused from past weeks of 
gloomy uncertainty and are “rarin’ 
to go.” 

Preparatory to the start of the pro- 
gram, salespeople were called in for 
a comprehensive lighting conference. 





Effects of the defense program on 
selling were explained, also the em- 
ployee-company need for a lighting 
program. Lighting standards in each 
room of the modern home were de- 
fined by experts. Skits emphasized 
pitfalls that yawned for the unin- 
formed. Films on _ lighting were 
shown; the group adjourned to an 
old-fashioned kitchen, bedroom, liv- 
ing room, dining room and _ bath, 
where glare, shadow, improper place- 
ment and inadequate light were 
streamlined to accepted comfort and 
beauty standards by _ specialists. 
Teams were chosen, and these groups 


’ 
e 
& 
» 
i 
1 
i 
: 
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were given photographs of unlighted 
homes to contest for the best presenta- 
tion that was possible. Realizing that 
home improvement includes more 
than lighting arrangements, the com- 
pany brought interior decorators into 
the conference to teach the salesmen 
fundamentals of color harmony, 
things to watch in recommending 
wall paper, carpeting and the ar- 
rangement of furniture, draperies, 
etc. When the conference ended, 
salesmen were fairly well qualified to 
knock on Mrs. Customer‘s door. 


Prescription Booklet 


Important to the lighting adviser 
as a sales tool is the prescription 
booklet designed to be left in the 
customer's home. This booklet is a 
personalized recommendation for 
each room of the home. The outside 
corner carries the hand-inscribed 
name of the customer. The next page 
briefly tells what light will do by way 
of beauty, eyesight protection and 
health; the third page tells what good 
light is, showing all types of lamps, 
lighting fixtures and adapters for 
light conditioning. Under all material 
illustrations are key letters and cata- 
logue data. Pages follow devoted to 
various rooms, cross-hatched space 

| Continued on page 119} 





SALESPEOPLE of the Washington Water Power Company check up on adapter procedure 
for selling. one of many steps in broadened residential lighting program 
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Dual-Pressure Turbine 
Fits Into Boiler Program 


New 37,500-kw. turbine for Indianapolis plant designed to operate on either 400 or 


800 lb. steam pressure —Initial operation is with 400-lb. steam at reduced rating 


— Wells back up spray tower and river water to supply condenser circulating water 


A. A. BENSON, Engineering Department, Indianapolis Power & Light Company, Indianapolis, Ind. 


TO KEEP its system capacity ahead 
of growing power requirements for 
defense production in Indianapolis 
and increase efficiency of its prin- 
cipal generating station Indianapolis 
Power & Light Company put into 
operation last month (September) 
at Harding Street plant a new 37,500- 
kw., hydrogen-cooled turbo-genera- 
tor. The new unit (General Electric) , 
to be known as No. 3, can be operated 
with steam at either 400 lb. pressure, 
700 deg. temperature or 850 lb. pres- 
sure, 900 deg. temperature. This 
unique arrangement has permitted 
immediate addition of approximately 
17,000 kw. to plant capacity, through 
use of excess steam available from 


existing boilers, while a 400,000-Ib.- 


TURBINE ROOM at Harding Street plant. 
rounded by unfinished floor 


per-hour high-pressure boiler is be- 
ing currently installed. When the new 
boiler is completed, early in 1942, 
the full capacity of the new machine 
will be realized. 

In addition to a unique tee-header 
and governor arrangement, which 
permits the unit to operate on either 
of two pressures, by control of motor- 
operated gate valves from the tur- 
bine gage board, the Harding Street 
extension has a number of other fea- 
tures. Major among these are a con- 
denser circulating water supply, using 
well and river water backed by a 
spray tower to guard against low- 
river flow; a 400,000-lb.-per-hour 
three-drum, slag-bottom, steam-gen- 
erating unit using pulverized Indiana 


The new No. 3 unit is at the far end sur- 


strip-mine coal and equipped with full 
automatic combustion control, and a 
flexible feedwater system permitting 
ready expansion. 

Harding Street plant was first 
placed in operation early in 1932 
with two 36,750-kw. Westinghouse 
condensing type turbo-generators and 
eight 450-lb., 725-deg., stoker-fired 
boilers. It was designed to have four 
units ultimately or 147,000 kw. ca- 
pacity. 

When load surveys indicated, in 
the last half of 1939, that additional 
generating capacity was _ needed, 
recommendations were to install a 
new 37,500-kw. machine to operate 
on steam from existing boilers, this 
unit to provide spinning reserve dur- 
ing machine inspection and some in- 
crease in capacity due to excess boiler 
capacity. At the time additional 
steam-generating capacity to serve 
the unit was not justified. By the 
latter part of 1940, however, the 
rapid increase in demand, due to 
national defense conditions, justified 
the additional steam capacity. 

At that time it was decided that 
No. 3 unit was to be a 3,600-r.p.m., 
tandem-compound machine with dou- 
ble-flow exhaust and with a 35,000- 
kw. main hydrogen-cooled generator 
and a 2,500-kw. air-cooled house gen- 
erator, on the same shaft. A separate 
150-kw. motor-driven exciter set was 
provided for the main generator. 
This duplicated the two existing units 
in arrangement, the only difference 
being that they were 1,800 r.p.m. and 
air-cooled with 1,750-kw. house gen- 
erators. The increased house genera- 
tor size for the new machine provided 








power for coal pulverizing. It was 
specified that the turbine was to 
operate initially on steam from exist- 
ing boilers at 400 lb. pressure, 700 
deg. temperature, but provide for 
future operation on steam at 850 |b. 
pressure, 900 deg. temperature from 
additional boiler capacity. 


Dual Pressure Operation 


To take full advantage of the dual- 
pressure feature unit No. 3—the new 
machine—is supplied from a _ tee- 
header having one side arranged for 
connecting to the 850-lb., 900-deg. 
boiler No. 9 (when completed), and 
the other side connected through a 
14-in. pipe to the 400-lb., 700-deg. F. 
steam header supplying units Nos. 1 
and 2. 

Each side of the tee has a motor- 
operated gate valve controlled from 
unit No. 3 turbine gage board. In 
addition to the motor-operated gate 
valve the 14-in. cross connection also 
has a check valve that allows steam 
to flow only toward unit No. 3. 

When the new high-pressure boiler 
is connected (in 1942) the turbine 
operator will be able to supply the 
new turbo-generator from either 
steam source via the motor-operated 
valves. Calculated temperature dif- 
ference in the first stage shell, when 
changing from one pressure to an- 
other, is 20 deg. minimum at 2,000 
kw. load and 140 deg. maximum at 
full load. 

Governing mechanism on the dual- 
pressure turbine is equipped with a 
shifting fulcrum on the governor 
linkage arm that locks into position, 
allowing only eight of twelve valves 
to open when the unit is supplied 
with 850-lb. steam. This is to prevent 
opening of overload valves and over- 
loading the machine. When the unit 
operates on 400-lb. steam the latch 
releases and the fulcrum can _ be 
shifted manually to bring four addi- 
tional valves into service. Should 
steam pressure rise again to 850-lb. 
pressure the fulcrum will automati- 
cally shift and latch in place to pre- 
vent opening the four extra valves. 


Circulating Water Problem 


Condenser circulating water at 
Harding Street is supplied from the 
White River. Because this water is 
subject to temperatures as high as 88 
deg. F. in summer and because mini- 
mum flow is at times as low as 45,000 


“.p.m., there are a number of in- 
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GENERAL PLAN and cross-section of Harding Street plant shows turbine room extension 


of 1940 and boiler room extension of 1941 


novations in the supply system, to 
guard against low river flow. Present 
units require 35,000 g.p.m. per con- 
the 32,000 
¢.p.m. for its condenser. 

To insure ample water supply dur- 
ing low-river flow periods in summer 


denser and new unit 


months for two units operating at 
full load a 25,000-g.p.m. spray tower 
was constructed during 1938. Further 
to augment the condenser water sup- 
ply in the event of low flow four 
gravel-packed wells 54 in. in diameter 
and 100 ft. deep were installed, each 


I, 1941 


having a capacity of about 3,000 
g.p.m. This well water, at approxi- 
mately 55 deg. F., will be mixed with 
river water in a screen chamber at 
the crib house as required to hold 
river water temperature during low 
flow and recirculating periods below 
88 deg. at pump suction. 

The well system has an advantage 
over the spray tower in lower pump- 
ing costs and, based on a 16-deg. 
temperature rise through condenser 
above 88 deg., has about three times 
river water capacity for absorbing 


(1419) 63 





Wi vaae 







































> 


tS 


La 


BU 
= ae 





aes 











heat. For example, with units Nos. 1, 
2 and 3 in service total water re- 
quired is 102,000 g.p.m. at 88 deg. 
This can be supplied as follows: 
15,000-g.p.m. river water at 88 deg., 
25,000-g.p.m. water from spray tower 
recirculated at 88 deg., and the 
balance made up of 21,600 g.p.m. of 
recirculated water at 104 deg. plus 
10,400 g.p.m. of well water at 55 deg., 
which when mixed together will make 
up the balance of 32,000 g.p.m. at 
88 deg. F. 


Power for Water Pumping 


Power consumption for spray tower 
operation, by test, proves to be around 
0.456 kw.-hr. per 1,000 gal. of water 
pumped. Power consumption for well 
pumps is estimated to be a maximum 
of 0.362 kw.-hr. per 1,000 gal. of 
well water. On the basis of three to 
one heat-absorbing capacity the actual 
comparative cost of well water power 
consumption is only 0.362 — 3, or 
0.121 kw.-hr. per 1,000 gal. The 
much lower power consumption of 
the wells makes them preferable 
sources of condensing water, although 
the first cost of installation will be 
somewhat higher than the 
tower. 

During the latter half of 1940, 
when the need for additional steam- 
generating capacity became obvious. 


spray 


a single boiler, rather than two half- 
capacity boilers, and a_ pulverized 
fuel method of firing were chosen to 
supply unit No. 3. A slagging type 
furnace bottom was selected because 
the slag ash was easier to dispose of 
and because the allocated load fore- 
cast indicated that the new boiler 
could be kept on base load. The 400,- 
000-lb.-per-hour continuous capacity 
is slightly in excess of the require- 
ments of 37,500-kw. unit No. 3 at 
0.8 power factor. However, unity 
power factor can be approached by 
carrying the reactive load on one of 
the other machines, allowing the more 
efficient No. 3 machine to be operated 
at higher output capacity, approach- 
ing 400,000 lb. per hour steam de- 
mand, 

The new 
Engineering 


boiler is a Combustion 

Company _ three-drum 
type with fully water-cooled slag-tap 
furnace, tangentially fired and sup- 


plied with pulverized fuel from two 
Foster Wheeler Corporation Hard- 
ing-type ball mills. Two Ljungstrom 
air preheaters, two Sturtevant forced- 
draft fans, two American Blower in- 
duced-draft fans and two sixteen-unit 
Buell dust collectors complete the 
boiler auxiliary equipment. 

The entire boiler was organized in 
a building the same height as the 
present boiler room. Coal bunkers had 
to be offset somewhat, as shown, in 
order to give clearance to soot blow- 
ers and working space around the 
side of the boiler. 

Final gas temperature to stack is 
limited to a minimum of 350 deg. F. 
because of tendency to form corro- 
sive condensation in air preheater 
plates and gas duct work. 

Fuel is Southern Indiana strip- 
mined coal, having a heat content 
averaging about 11,200 B.t.u. as 
fired. The high moisture content 


HEAT BALANCE STUDY shows new dual-pressure unit operating from existing boilers, 


also operating in conjunction with future boiler now under construction. 


of heat rates 


Full load output, at 0.80 p.f., kw 

Internal kw. developed on heat balance, kw 
Output kw. after deducting 1,010 kw. 
Heat rate of turbine, including jets, 
Auxiliary power required total, kw 
Output kw. less auxiliary power, 
Gross heat rate excluding boiler efficiency, B.t.u 
Boiler operating efficiency, percent....... 

Plant heat rate, incl. boiler efficiency, B.t.u.. 
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(around 13 percent) of this coal 
aecessitated highly preheated air 
temperature (550 deg.) to dry the 
coal properly. It was found that 
economizers were unnecessary. 
Make-up water is supplied from 
wells adjacent to the plant, treated in 
hot process lime soda softener and 
vaporized in the evaporators. Make- 
up will average about 2 to 2} percent 
of water flow to boilers. Internal 
phosphate feed to drum with chemi- 
cal pumps will be used in the event 
condenser leakage should occur. 


Feedwater System and Heaters 


The 1940 extension for unit No. 3 
provided for a low pressure “A” 
heater: two evaporators, for either 
single or double effect service; one 
evaporator condenser, and a 400,000- 
lb-per-hour, zero-oxygen deaerating 
heater. The outlet from the deaerating 
heater was cross-connected to outlets 
from open heaters on Nos. 1 and 2 
units, forming a common suction 
pump header. From here the present 
boiler feed pumps pump through the 
present “B” heaters on Nos. 1 and 2 
units to the present 400-lb. boilers. 
A cross-connecting extraction line 
was added from the eleventh-stage of 
No. 3 unit to the present “B” heaters 
on units Nos. 1 and 2, so that the new 
machine can replace either of the two 
present machines, whichever may be 
out of service. When the new high- 
pressure boiler is installed three new 
boiler feed pumps, together with a 
new high-pressure “B” heater and one 
high pressure “CW” heater, will also 
be installed, as indicated in the il- 
lustrations, and unit No. 3, together 
with the new boiler, will operate as a 
complete separate the 
balance of the plant. 


unit from 


Heat Balance 


Under initial operation the new 
unit gives maximum efficiency at 
three-quarter load, 0.8 power factor, 
while under future conditions on 850 
lb. steam pressure maximum efficiency 
will be at full load, 0.8 power factor. 
Some slight sacrifice in efficiency 
under 400-lb. operation was necessary 
to get maximum efficiency with 850- 
lb. steam. This loss is because of the 
sreater volumetric flow of steam 
through the unit and the higher leav- 
ing loss in exhaust to the condenser. 
However, the unit has a slightly lower 
heat rate than existing plant units, 
principally because of the lower gen- 
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CHECK AND GATE VALVES on high-pressure header supplying new unit 


From left to right are: 14-in. motor-operated gate valve, to which the new 400,000-Ib.per- 
hour boiler will be connected; tee header, with 14-in. main steam riser to new dual-pressure 
turbine; 14-in. gate valve for 400-lb. steam supply; 14-in. check valve, allowing steam to 


flow only toward tee, and two of the four 4-in. flanged nozzles for relief valves protecting 
14-in., 400-Ib. header. 


erator loss due to hydrogen cooling 
of the main generator. 

Under initial operation the deaerat- 
ing heater is made to balance its 
pressure with open heaters on the two 
existing units because of common 
boiler feed pump suction. This is at- 
tained by passing the fifteenth-stage 
extraction steam through a 12-in. 
pressure-regulating valve located at 
deaerating heater, maintaining heater 
at 16 lb. absolute pressure. This re- 
duced the amount of steam bled from 
the fifteenth stage and increases that 
bled from the eleventh stage with 
some slight sacrifice in heat rate. The 
deaerating heater pressure will vary 
with that of the fifteenth stage pres- 
sure and bring the temperature of 
condensate to boiler feed pumps 
higher, tending to equalize the ex- 
traction steam from eleventh stage. 
In addition the new “B” and “C” 
heaters will have a cooler section 
which will cool drains from heaters 
to a point 20 deg. above the tempera- 
ture of entering boiler feedwater. 

All auxiliary motors operate from 
either 440-volt or 2,300-volt a.c. Each 
house generator feeds directly to its 
corresponding “T” bus at 2,300 volts. 
This, in turn, supplies the turbine 
auxiliaries and also the boiler room 
auxiliary bus section. A duplicate 
bank of 2,300/440-volt transformers, 
fed by each unit bus, supplies the 
necessary 440-volt auxiliaries below 
50 hp. in size. 

For starting-up purposes each two 
machines have available a 2,300-volt 


1941 








general bus which is fed from the 
132-kv.. outdoor system by a 132- 
kv./2:3-kv. service transformer. Each 
turbo-generator unit supplied with 
steam is arranged to supply the 
motors necessary to operate the cor- 
responding four boilers. General 
auxiliaries, which have to operate 
when the machine may be out of 
service, are supplied from the general 
bus. 


Buses Cross-Connected 


In order to operate unit No. 3 
initially and from existing stoker- 
fired boilers Nos. 1 to 8 it was neces- 
sary to the No. 3T 
auxiliary bus to the No. 1T auxiliary 
bus feed to boiler room bus section 
No. 1, to the No. 2T bus feed to 
boiler room bus section No. 2 and to 
the general auxiliary bus No. 1G. 
With this arrangement and proper 
interlocks No. 3 machine can take 
over the duty of either unit No. 1 or 
2, as the case may be, supplying their 


cross-connect 


corresponding auxiliary buses and in 
turn being supplied with steam from 
the corresponding set of boilers. 
The main generator output is tied 
directly through three 132,000/13.- 
200-volt step-up transformers to the 
main duplicate 132-kv. outdoor bus. 
This duplicate outdoor bus has four 
outgoing lines at present, with provi- 
sions for one additional outgoing line 
and two backfeed systems into the 
plant for supplying general auxiliary 


bus No. 1G and No. 2G. 
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Protective Grounding 
of Movable Heavy Machines 


System isolated from ground protects against shock, but 


allows no discrimination in protection of energy supply 


—Impedance grounded neutral combines both protections 


D. STOETZEL, Industrial Department, General Electric Company 


. 


ONE MIGHT naturally think that a 
huge machine on steel to the ground 
would be electrically grounded. Some 
are—sometimes. A typical case of an 
insulated unit is an electric shovel in 
a marble quarry or a large motor- 
driven unwatering pump, mounted on 
timber skids. In most places where 
shovels, drag-line excavators, tower 
conveyors and portable hoists. saw 
mills and pumps are used conditions 
as to natural grounds will vary 
greatly over small areas. Between in- 
sulating rock beds are found vertical 
or horizontal seams of wet clay or 
other good conducting material. There 
have been enough records of severe 
shocks and fatal accidents around 
high-voltage portable machinery to 
indicate that a real hazard may be at 
hand. 


Dangerous Potentials Possible 


Unless the power supply system is 
designed to provide adequate protec- 
tion, faults—not bad enough to cause 
burn-outs or shut-downs—may bring 
the whole machine up to a dangerous 
potential near the applied voltage, 
say 550, 2,300 or 4,000. An operator 
about to board the machine or un- 
dertaking repairs may be severely 
shocked by contact with the insulated 
machine if he is standing on conduct- 
ing material. Again, without touching 
the machine, a man may be shocked 
by stepping across an insulating bar- 
rier that allows a voltage gradient to 
build up in the vicinity of the ma- 
chine because of an electrical fault. 

The successful grounding of equip- 
ment in the class outlined is not a 
simple matter, especially where sev- 
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eral machines are operated from the 
same power system. Economical, 
safety-assuring grounding is attained 
in different ways as systems, units 
and circumstances vary. Each case 
requires special study if a well-engi- 
neered grounding system is to be 
applied. 

To assist in visualizing the source 
of the voltage hazard, a circuit dia- 
gram of a typical system, together 
with an equivalent impedance net- 
work, will be helpful. Such a typical 
system (a) and an equivalent elec- 
trical-impedance network (b) are 
shown in the accompanying illustra- 
tion. The system includes a main 
step-down transformer station to 
which power is fed by a high-tension 
line, and from which low-tension 
power is distributed over an over- 
head open transmission primary. 
From several points on these lines 
unit feeders are taken to the various 
shovels by means of three- or four- 
conductor trailing cables. 

With an ungrounded power supply 
system [(a) with Z,= infinity], a 
line-to-ground fault on one phase in- 
volves no particular hazard. How- 
ever, a fault to ground on another 
phase, when one ground is on the 
shovel and the other is off the shovel, 
will cause a heavy flow of current 
from shovel frame to ground, with 
possibly dangerous voltage appear- 
ing between shovel and ground. It 
should be noted that R4, the resistance 
between the shovel frame and 
ground, may be of a relatively high 
value, depending on the nature of 
the soil and the contact the shovel 
treads make with it. 

Protection for the ungrounded sys- 
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tem is relatively simple and inexpen- 
sive and consists merely of the best 
and most reliable type of ground- 
detector equipment with provision for 
cutting power off the shovel circuit 
immediately when a ground appears 
any place on the system. 


Grounded Neutral 


If the solidly grounded neutral 
scheme is used conditions may exist 
as illustrated in (a), with Z, rela- 
tively small and R; and R, relatively 
large. It is apparent that the man may 
encounter dangerous potential in the 
case of a line-to-ground short on the 
machine. The solidly grounded neu- 
tral system is subject to heavy ground 
currents, therefore subject to high 
voltage gradients in the ground re- 
turn circuit. 

By increasing Z, to limit the ground 
current to a value just sufficient to 
assure reliable operation of protec- 
tive devices, and reducing Zs plus 
Z, to a sufficiently low value, we get 
a condition where the voltage ap- 
pearing across R, is low enough so 
that it may be considered not danger- 
ous to human life. This is what is 
known as the impedance grounded 
neutral system, which is widely rec- 
ommended and used where the best 
type of protection is required. 


Ungrounded Neutral 


Ungrounded neutral operation 
cannot be: readily arranged to pro- 
vide selective tripping of the feeder 
circuit in ground fault trouble and 
therefore is usually suitable only for 
systems involving relatively few feed- 
ers. Since operation is curtailed on 
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the occurrence of a ground any place 
on the system, much valuable time 
may be lost on a large system before 
the breakdown can be located and 
remedied. 

Impedance grounding provides 
conditions under which protective 
equipment may be arranged to trip 
off only the circuit which is in trou- 
ble. In case of failure of an individ- 
ual relay or circuit breaker to open 
the feeder on which a ground exists, 
“back-up” protection may be pro- 
vided to cause the main line circuit 


High tension supply 





breaker to open and shut down the 
entire system. 

The limited ground current ar- 
rangement is similar in many re- 
spects to an ungrounded neutral sys- 
tem except that a definite amount of 
ground current is permitted to flow 
when a line-to-ground fault occurs, 
and protection is obtained against 
the possibility of excess voltage due 
to arcing grounds. 

Effectiveness of both the unground- 
ed-neutral and the limited-ground 
current systems, in so far as shovel- 
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TYPICAL supply system (a) and equivalent impedance networks: (b) single ground 


fault, (c) simultaneous-consecutive faults 

Z, = Effective impedance of the supply sys- 
tem, including step-down . transformer. 

Z,= Effective impedance of the overhead 
distribution line. 

Z, = Effective impedance of the line con- 
ductors in the trailing cables. 

Z,= Effective impedance of the ground- 
return conductor in the trailing cable. 

Z; = Effective impedance of the metallic 
ground-return circuit from the trailing 
cable to substation ground terminal. 

Z,—Effective impedance of the ground- 
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current limiting device at substation. 

R, = Grounding resistance at substation. 

R, = Resistance of the grounding terminal 
at pole-line end of trailing cable. 

R; = Effective earth resistance between the 
junction of R, and Rs to mean earth 
potential. 

«= Effective contact resistance between 
the shovel treads and the immediately 
surrounding earth. 

R; = Effective contact resistance between a 
man and the earth on which he stands. 
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operator shock hazard is concerned, 
will be lost if simultaneous consecu- 
tive grounds occur. In the case of 
two simultaneous-consecutive ground 
faults at different locations a line-to- 
line short circuit results, involving 
the ground-return circuit, and circu- 
lating current is limited only by the 
normal power-circuit impedances. 

It is to be noted that simultaneous- 
consecutive ground faults at one given 
location do not destroy the effective- 
ness of the protective arrangement, 
inasmuch as the fault current does 
not flow through any appreciable 
length of the ground-return circuit. 

The term “simultaneous-consecu- 
tive ground faults” is used to identify 
double-line-to-ground faults occur- 
ring (consecutively or simultane- 
ously) on two phases (usually, but 
not necessarily, the one the result of 
the other) and continuing simultane- 
ously. 


Multiple Faults 


The general characteristic is illus- 
trated in (c), in which it is assumed 
that shovel No. 1 developed a fault 
between phase “A” and ground, and 
while this fault continued another at 
shovel No. 2 occurred between phase 
“C” and ground. It is evident that a 
line-to-line fault circuit has been es- 
tablished involving line conductor 
“A” at shovel No. 1, the ground-re- 
turn system between the frames of 
shovels No. 1 and No. 2, and line 
conductor “C” at shovel No. 2. Even 
in the case of distribution systems at 
relatively moderate voltages the volt- 
age in the ground-return circuit be- 
tween the substation grounding point 
and the frame of one of the shovels 
in fault may be many times that of 
the permissible shovel-to-ground po- 
tential which is considered safe. 

In view of the undesirable effects 
of simultaneous-consecutive grounds 
and the difficulty of obtaining pro- 
tection in these cases, it is recom- 
mended that the system insulation be 
given the best possible maintenance 
in order to reduce to a minimum the 
possibility of such multiple grounds 
occurring at remote locations. Inas- 
much as normal insulation failure is 
a function of both voltage and time, 
a system which provides automatic 
isolation of the first unit on which a 
line-to-ground fault occurs will have 
fewer cases of simultaneous-consecu- 
tive grounds than a system in which 
automatic ground-fault isolation is 
not provided. 
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Utility Employees Enlisted 
in Anti-Sabotage Army 


Lectures and posters call attention of 35,000 utility workers to 


importance of maintaining uninterrupted service — Special patrol- 


men, carefully selected from employee ranks, guard all properties 


SQUAD CARS, equipped with searchlights, aid employee patrolmen in keeping their 


24-hour vigils on extensive utility properties 


THE Consolidated Edison Company 
of New York, Inc., is not looking for 
trouble. It does not vision hordes of 
enemy bombers droning over the 
various power plants and other prop- 
erties of the system. It does not fear 
prolonged visits from saboteurs or 
extended subversive activities. 

Just the same, it realizes that mis- 
haps will happen, as they have hap- 
pened on other utility systems re- 
cently. This is particularly well to 
keep in mind in view of the territory 
served by Consolidated Edison System 
companies—the New York metropoli- 
tan area. Already accidents have 
happened which might have had 
more serious consequences, if Con- 
solidated had not perfected its plans 
to guard against sabotage. 
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These plans, incidentally, were be- 
gun more than a year and a half ago, 
about the time that J. Edgar Hoover 
of the Federal Bureau of Investiga- 
tion was warning the members of the 
American Institute of Electrical Engi- 
neers and other engineering societies 
of the imminence and seriousness of 
sabotage potentialities in the United 
States. 


Federal Sabotage Law 


Federal support of these plans is 
furnished by the present version of 
the “sabotage law” of 1918, which 
protects public utilities against “will- 
ful injury or destruction of war ma- 
terial . . . war premises or utilities 
used in conjunction with war mate- 


rial.” Heavy fines, long imprisonment, 
or both, are the teeth in this law. 

On the mechanical side, precau- 
tionary measures include steel- and 
barbed-wire fences around the com- 
pany properties, some of which are 
floodlighted after dark; credential 


regulations to keep unwelcome visitors 


off company premises; routines gov- 
erning the checking of deliveries, and 
temporary partitions set up on con- 
struction jobs as restricted zones to 
separate construction and operating 
crews and areas. 

Backing up these measures, how- 
ever, Consolidated has enlisted the 
services of its 35.000 employees. 
chiefly through the use of lectures 
and posters. Lectures are given 
periodically at company auditoriums 
and other regular assembly places on 
the properties. The audiences are 
made up, usually, of the employees 
in a single department. Company 
speakers stress the importance of 


POSTERS bring home the plain facts of the 
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problem, supplement periodic lectures. 





maintaining an uninterrupted supply 
of electricity, gas and steam to de- 
fense industries and remind the lis- 
teners that this is their job, too. To 
date, most of these talks have been 
made by an officer in the company’s 
insurance and safety department. 
helped out. when lecture schedules 
made it necessary. by some of his 
assistants. 

Other talks warn the employees to 
be on the lookout for saboteurs. fifth 
columnists and “acci- 
dents” on the job, and ask their co- 
operation in detecting subversive 
activities. While these lectures are all 
of a serious nature and point out the 
personal hazards to the employees if 
the acts go undetected, no attempt is 
made to “panic” the workers. As the 
company puts it, this program is an 
unusual phase of a usual job—em- 
ployee education. 


suspicious 


Posters Constant Reminders 


These lectures are supplemented by 
posters. More than 2.000 colored 
posters, issued every two weeks and 
placed on bulletin boards throughout 
the system—in office buildings, gen- 
erating stations, substations, shops, 
service and commercial buildings— 
urge employees to be on the alert for 
bombs, suspicious characters and 
sabotage. Typical poster headlines 
are: “Safeguard Power for the Battle 
of Production,” “Make Watchfulness 
a Habit,” “Stop the Saboteur,” 
“Watch Out While You Work.” 
Other posters describe in detail pro- 
cedures in emergencies—what to do 
with bombs— and are placed in com- 
pany buildings. 


One poster, in a prominent position 












throughout the system, is intended to 
be left up indefinitely. This carries 
the text of the federal sabotage act 
and the penalties imposed for break- 
ing it. It also reminds the employees 
of the company rewards offered “for 
information leading to the arrest and 
conviction of any person or persons 
violating, or planning to violate,” 
any of the provisions of the law which 
apply to the system’s properties and 
facilities. 


Special Patrols 


The special patrolmen 200 in 
number—who guard company prop- 
erty night and day were selected from 
the employee personnel. These men 


Sam 


wear special blue uniforms. 
Browne belts, badges and are armed 
with revolvers. They are all 30 years 
of age or older and at least 5 ft. 7 in. 
in height. Chosen 
ranks, with an eye to health, military 
background and alertness of mind, 
the men were trained in the use of 


from employee 


firearms by instructors from New 
York City’s police department and 
they practice on the department’s 
pistol range. 

Police instructors have also iec- 
tured them on bombs and explosives, 
how they're made, what to do with 
them, and, more to the point, what 
not to do with them. They have been 
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VISITORS to utility plants are checked in and out: both identification card and per- 
manent station register are looked at by station attendant, who carries an identifcation 
button of his own 


All are colored, most of them in red-white-and-blue motifs 





Editorials 


S. B. WILLIAMS, Editor 


Charters of Exploitation 


MEN SEEK always to improve occasions to forward their 
own purposes. Opportunities for such capitalization of 
conditions abound in the emergency of defense prep- 
aration. 

Undoubtedly many business men are using the 
defense emergency for profit in ways that deserve con- 
demnation. But the freedom of business is being so 
circumscribed by defense regulation and taxes that large 
opportunities for profit in the emergency are practically 
non-existent. 

While business is being thus restricted, other ele- 
ments in the national economy have been given what 
now amount to charters of exploitation. The behavior of 
labor, under the provisions of the Wagner Act and 
countenanced by governmental indulgence, has made it 
evident that it is using the emergency as an opportunity 
to enforce its demands. 

Those forces in government that are working toward 
public ownership and operation and that have been so 
helpfully implemented by the Administration are also 
wringing every advantage they can from the defense 
emergency. The Rural Electrification Administration is 
the latest outstanding example. 

REA was created by the Congress as an agency to 
bring electric service to farmers not being served or who 
could not get service so quickly or who might not get it 
at all if rural electrification remained wholly a matter of 
business economics. Although criticised at times as a 
manifestation of government paternalism, most reason- 
able men recognized REA as an effort toward a worthy 
objective. But now, by perversions of the intent in its 
creation and by skin-of-the-teeth interpretations of the 
law, REA departs from its designed purpose and uses the 
defense banner as a cover for direct competition with 
established business. 

We now see REA engaged in an ambitious program, 
some of it already in construction, to set up groups of 
cooperatives to compete with established utilities for pres- 
ent and future customers, not farm customers, but indus- 
trial, commercial and residential customers. We see REA 
working to serve small communities though they may now 
be served by some utility. 

At budget-making time this spring a Congressional 
committee urged upon REA Administrator Harry Slat- 
tery a hundred million dollars for the new fiscal year 
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when he was asking for only forty millions. One can 
understand the disinclination to pare down a staff that 
has been a long time being built, especially if the money 
is available, and when it is almost a political crime not to 
spend appropriations in the allotted time. 

But whole businesses in which men have placed their 
lifetime savings have had to close down and see their 
staffs scattered to the four winds of industry. Is it fair 
that the very government that has created conditions 
that caused those shutdowns should allow to itself or 
any part thereof any more favorable treatment? 

Charters of exploitation, be they in government, 
labor or business, should be ruled out during this 
emergency. 


FPC Unit Cost Data— 
A Tonic or a Poison 


A VERY VALUABLE REPORT on utility cost units and 
ratios was issued last month by the Federal Power Com- 
mission. Other industries have had statistical cost com- 
parisons that have guided individual operations where 
they may have been above or below average, but the 
electric utilities have until now not had the advantage 
of such data in any extended or substantial form. 

Other industries secure cost data through associa- 
tions, or independent agencies, that depend upon the 
cooperation of the reporting companies. In such instances 
the data are frequently fragmentary and sometimes not 
entirely comparable because of non-uniformity in account- 
ing practice. In the present instance, however, the data 
are secured as a part of the regulatory process and 
because of uniform accounting are comparable as to cost 
allocation. 

Utilities that will study these data should find them 
helpful in gaging and improving their own operations. 
Where costs vary widely from averages, or even from the 
lows, management will want to know the causes. There 
may be some justification even when costs appear to be 
greatly out of line, but it would be well to have these 
justifications in a provable form against the time when 
some explanation may be required. On the other hand. 
there will unquestionably be many instances where maa- 
agement will be able to effect economies on the basis of 
what others can do they can and will do. 

‘However, the best performance, either from the 
standpoint of operation or of investment, or even the 
average performance, is not necessarily a yardstick that 
can be applied against all operations. Local conditions 
of service, density of population, economic character of 
community, diversity and kind of load, fuel and water 
conditions, weather conditions, rainfall and a host of 
other things must be taken into consideration when mak- 
ing comparisons. Unlike manufacturing companies that 
may move or expand in other locations, a utility has a 
fixed locale and may expand only in directions dictated 
by load. 


The data show that the size of operation, for instance, 
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has a definite effect upon its economy. Small companies 
have higher investment costs than large ones. It is this 
benefit from mass operation that gave rise to the great 
wave of consolidations that began a generation ago, 
resulting in big systems. Hundreds and hundreds of 
smaller communities benefited greatly through lower 
rates and more reliable service. The justification for such 
consolidations, in spite of the censure that has been 
heaped upon these big systems, is amply shown in this 
cost survey. 

In the matter of promotion costs one is asked also 
to look beyond the dollar sign for any yardstick. The 
annual appliance sales survey which ELEcTRIcAL WorLD 
makes each spring shows definitely that customer usage, 
growth, low rates and revenue per customer are best 
where most is spent. In that connection, as probably in 
many others, the unit costs, while valuable to have, are 
not nearly so important as their relation to the accom- 
plishment. And there again one must take into considera- 
tion the many local variants. 

It is unfortunate, perhaps, that these unit costs have 
been spoken of as yardsticks for the reason that, in this 
industry at least, the term yardstick has in recent years 
taken on the added connotation of “whip.” Of course, 
these data will be used by regulatory bodies, and should 
be. But, as with so many other things, the approach can 
be destructive or constructive. If commissions will see in 
these data not another means of punishment, but rather 
an opportunity to encourage the companies under their 
jurisdiction to improve operations, they will have per- 
formed a service that will be reflected in sounder invest- 
ment, lower rates and a happier industry. 

So long as there are different companies, different 
managements, different cities, different people, different 
economies, different loads, different weather, different 
materials, different engineering, different distances, there 
will be different unit costs. Under such conditions costs 
can never be the same. Therefore, in applying these data 
one should hesitate to make raw comparisons without 
taking into consideration the variants. 

Cost data are a powerful medicine. When used with 
understanding they can be the finest tonic for the mainte- 
nance of a strong and healthy operation, but when used 
otherwise they can be a violent poison. 


To Keep or Not to Keep 
the Sales Force 


IF THROUGH force of circumstance load-building pro- 
grams have to be modified or curtailed, one of the first 
and most important decisions to be made is the disposi- 
tion of the sales force. It is not as easy as saying that the 
force will be reduced to fit the conditions. 
other considerations. 

Any decision to reduce the sales force is bound 
quickly to have an unfavorable effect upon the entire 
organization, for it will be taken as an admission that 
there is little or nothing that can be done. It will, in 


There are 
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effect, be considered as a declaration that at least so long 
as the emergency continues the opportunity that comes 
from growth will be missing. This would not improve 
morale. 

Also, many of the salespeople have been taken out 
of other departments. If among the first to be let go are 
members of the sales force, it will be more difficult when 
the sales force is being rebuilt to get men from other parts 
of the organization. 

There are lots of worth-while things salesmen can 
do for and with customers besides actually adding load. 
Load can be salvaged, demands can be changed, dealers 
can be trained, educational work with architects and 
builders developed, customers can be shown how better 
to use their electrical equipment, marketing surveys made. 

Even though many of these activities may not be 
accompanied by a cash register, they can have a very 
beneficial effect upon employee morale. 


Patched Pants Pride 
AS DEFENSE PRODUCTION gets into full gear many 


materials still available in reasonable quantities are going 
to be difficult, if not impossible, to obtain, even under a 
well-ordered priority system. There is certain to be more 
and more resort to substitutes, to improvised methods, 
even to reversion to methods that were superseded by 
advances in the art. It is going to tax the ingenuity of 
designers and operators and maintenance staffs to do the 
pressing jobs of the moment with relatively unfamiliar 
materials and assemblies. Men with ingrained notions of 
“only one way” to accomplish things will find others 
with more plastic outlooks taking front seats. 

Producers of alternative materials will do well to let 
new markets know about the characteristics and usefulness 
of their goods for jobs heretofore done by peace-time 
materials and tools. In many cases they will have to go 
beyond the mere intrinsic properties of their products 
by showing how they can be applied by modification of 
practices in connection with associated devices and mate- 
rials. We seem definitely headed for an ersatz era and 
there is no use waiting for a critical stage or impasse 
to arrive before making a move. We have had plenty of 
warning—far more than Britain had—and we will have 
only ourselves to blame if we don’t prepare for alternatives 
while we are shifting production to defense on a whole- 
sale pattern. 

Design, construction, operation and maintenance 
engineers will meanwhile be doing their part in devising 
substitutes and they have already begun to tell of them 
in group meetings. It is going to be most helpful to have 
exchange of ideas and improvisations, particularly where 
there is more to be proud of than ashamed of in the 
substitute practice. In fact, the temper of the times is 
sure to accord credit to those who can find a way to do 
without customary products and at the same time accom- 
plish a reasonably durable and serviceable job—a sort of 
patched pants pride. 
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Washington Comment 


By GEORGE E. DOYING, Jr.. Washington Correspondent 


Faster Production Tempo 
Adds to Utility Problems 


THE U.S. WAR EFFORT is under- 
going another sharp change of pace. 
No longer do the Administration and 
top policy defense officials talk in 
terms of a long war. There is now a 
definite goal—Beat Hitler in two 
vears, by throwing everything the na- 
tion has into the battle for more pro- 
duction. 

All sights are being reset with that 
objective in view. It is the “war” ef- 
fort, not the “defense” effort, now. 
This means merciless restriction of 
civilian economy. It means forgetting 
post-war effects of what is being done 
today. It means that whatever can be 
done to increase production or to 
spread supply for arms making will 
be done, regardless of what civilian 
interests are trampled upon in the 
doing; the order banning scores of 
uses of copper is an example of 
spreading a limited supply. 


Chance for a Short War 


Basic reason for all this is that 
both the American and British tac- 
ticians today see, almost for the first 
time since the war began, a positive 
chance to win the war by keeping 
Russia actively in the field. Returning 
travelers from Britain have been say- 
ing this for several weeks and the 
Harriman mission’s report from Rus- 
sia has finally sold this idea here. If 
Russia does fall—Nazi capture of 
Moscow doesn’t mean the end, we're 
told—another right-about-face over 
here is inevitable, but Washington 
isn't thinking about that these days. 

The changed tempo is apparent in 
nearly all high places. Donald M. 
Nelson, No. 1 man in both SPAB and 
OPM, has taken to saying that se- 
vere restrictions for eighteen months 
or two years are preferable to a dec- 
ade of lean times, and you can hear 
this same tune from a growing num- 
ber of others—Knudsen, Henderson, 
Wallace, Batt. 


Nelson is cold blooded in his ap- 
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proach to specific problems, as a sur- 
geon in the operating room with a 
scalpel in his hand. The nation has 
committed itself to the gigantic task 
of arming the world, outside the axis 
territories, against Hitlerism, he ar- 
gues, and to fulfill those pledges 
means sacrifices far beyond those for 
which the nation has so far prepared 
itself. Significant, too, is the fact that 
Isador Lubin, now special economic 
adviser to the President, is handing 
out to his visitors copies of the Brook- 
ings Institution pamphlet “A Short 
War Through American Industrial 
Superiority,’ by Louis Marlio, a 
Frenchman who once headed the inter- 
national aluminum cartel. 

It is important to note that while 
talk is current that the New Deal has 
taken over the war machinery, it is 
New Dealers like Lubin, Leon Hen- 
derson and Vice-President Wallace— 
New Dealers of a type which might 
include Nelson himself—who are in 
the saddle, rather than the Ickes. 
Cohen variety. 


Harder to Get Capacity 


All this is going to affect the utili- 
ties to a considerable extent, directly 
and indirectly. Utility schedules for 
turbo-generator deliveries are going 
to be squeezed—seriously squeezed, 
most likely—in 1942. One of the key- 
stones of this telescoping of the war 
program into a two-year goal calls for 
maximum acceleration of Navy war- 
ship construction. 

The Navy already is well ahead of 
its original schedule in building a 
two-ocean fleet. In recent weeks Naval 
procurement officers have gone to all 
manufacturers with stepped-up sched- 
ules for turbine deliveries in 1942. 
Navy turbine deliveries crowded into 
1942 schedules now mean, in almost 
a horsepower for horsepower ratio, a 
decrease in the number of utility de- 
liveries which can be made next year. 
This means, according to OPM Power 
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Coordinator J. A. Krug, that many 
generators scheduled for installation 
late next summer or fall in anticipa- 
tion of 1942 winter peaks will be 
delayed well into the spring of 1943. 

This may mean rationing of elec- 
trical energy in many places a year 
from now, in big industrial centers 
where utilities have anticipated their 
load growth and have ordered extra 
equipment to meet it. Both Nelson and 
Krug realize this. 

To Nelson neither commercial, nor 
residential, nor non-defense industrial 
load is “essential” in a literal sense. 
If the choice lies between adding a 
generator to meet growing defense 
and non-defense loads or of diverting 
either the generator or the manufac- 
turing facilities and scarce materials 
required to produce it to, say, a Navy 
order, the answer is plain: The utility 
generator is delayed and the growth 
of the war effort power load is sup- 
plied by cutting into the consumption 
of other groups. 


FPC’s Capacity Plan Is Sunk 


Inevitably, where such forced cur- 
tailment materializes, utilities will find 
they are having to take on added in- 
dustrial load at the expense of more 
profitable commercial, and perhaps 
even residential, revenues. This will 
hit pocketbooks, but it probably can 
be prevented from becoming a black 
eye to good will because the rationing 
will clearly be in spite of prudent 
company planning. 

The Federal Power Commission’s 
five-year plan of geographically pro- 
grammed power expansion—the plan 
released last July 16—necessarily goes 
into the discard under this “big push.” 

FPC’s program was based upon the 
principle of keeping a maximum 
amount of manufacturing capacity 
booked to the hilt and distribution of 
the output throughout the country in 
such a way as to keep utilities abreast 
of both the war load and the normal 
growth of energy consumption. The 
two-year war program hasn’t room 
for this “extravagance.” It requires, 
instead, use of the minimum amount 
of manufacturing facilities and stra- 
tegic raw materials for construction 
of new productive facilities so that 
the maximum amount can be con- 
sumed in turning out ships and tanks. 

Coordinator Krug already has 
called upon utilities to halt their pro- 
motion and load-building activities. 

| Continued on page 119] 
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Colorado Public Service 
Meeting Defense Demands 


Company rushing $2,500,000 construction program at 


Valmont 


steam-electric plant — Will serve new $35,000,000 Denver 
munitions plant now nearing completion 


Scheduled to begin operations this 
month, the huge munitions plant being 
rushed to completion about 6 miles 
west of Denver, Colo., is expected soon 
to swing into the mighty production 
line of national defense. Electricity, 
supplied by Public Service Co. of Col- 
orado, has been available for all re- 
quirements at the plant, including 
about 1,500 kw. for floodlighting dur- 
ing night construction work. An ul- 
timate power and lighting load of 
approximately 6.800 kw. is anticipated. 

Electric service for power and lights 
will be supplied from the 100-kv. trans- 
mission line of the central system of 
the company to two 10,000-kva, sub- 
stations on the plant grounds. The 
central system includes three steam- 
electric plants and six hydro-electric 
plants, all interconnected. The gener- 
ating capacity of this system is in ex- 
cess of 120,000 kw. A new generator 
of 25,000 kw. additional capacity is 
scheduled for installation in this sys- 
tem within the next few months. It is 
part of the present $2,500,000 construc- 
tion program which is being pushed to 
completion at Valmont steam-electric 
plant and includes, besides the new 
generator, new boilers, 
controls, transformer and 
equipment. 

In addition to preparations, 
more electric power facilities for na- 
tional defense and for the growing 
population needs of the region served 
by Public Service Co. of Colorado were 
assured when Guy W. Faller, president 
and general manager of the company, 
threw the switch which connected the 


condensers, 
substation 


these 
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new 25,000-kva. synchronous condens- 
er to the central system on August 12, 
1941. The condenser was installed at 
the Denver terminal at a cost of one 
quarter million dollars. 

All work at the Denver Ordnance 
Plant has been rushed from inception. 
The tempo which has paced the entire 
project is indicated by the fact that 
electric service, 


which required the 


building of a 34-mile line over rough 


EWS OF THE WEEK 


country and construction of a new sub- 
station, was supplied upon three days 
notice. Ground was broken in March 
and in approximately six months hun- 
dreds of one- and two-story buildings 
have sprung up. 

Each of the four main manufactur- 
ing buildings covers an area of about 
400x1,000 ft. About four hundred 
buildings in all will be built. Total 
cost of the entire plant is estimated at 
$35,000,000. The latest type of fluo- 
rescent lighting will be used through- 
out the manufacturing buildings and 
literally thousands of fluorescent light- 
ing fixtures are being installed. 


New Community 


The influx of new people to the re- 
gion has just started. Already hun- 
dreds of new dwellings have been built 
in suburbs west of Denver and adja- 


cent to the Ordnance Plant. One new 





TYPICAL SUBSTATION erected by Public Service Co. of Colorado to serve new housing 
areas around Denver munitions plant 
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subdivision is called Green Mountain 
_Heights. The buildings are mostly 
frame, four, five, and six rooms, are 
quickly built and fairly substantial. 
A new community of perhaps 25,000 or 
30,000 people must be taken care of 
electrically. These present problems 
and responsibilities the local company 
is striving to work out so that all of 
these new customers will be satisfied 
customers. 


Krug to Atlanta 
on Rationing Plan 


Electric power rationing in the South- 
east, now scheduled to begin November 
10, is to be administered by OPM from 
temporary “on the spot” headquarters 
in Atlanta. Power Coordinator J. A. 
Krug will go to Atlanta early next week 
to take direct personal charge of the 
operations. 

OPM’s plan calls for creating a vast 
power pool into which all generation 
by every utility involved—public and 
private alike—will be lumped together 
and distributed from a _ hypothetical 
master switchboard in Atlanta. An ex- 
perienced load dispatcher will be added 
to Krug’s staff to act as master dis- 
patcher for the pool. He will be as- 
sisted by dispatchers from each of the 
utilities involved. 

Power curtailment ordered by OPM 
Priorities Director Nelson outlines only 
general categories of consumers to 
whom energy deliveries are to be re- 
duced. Krug, working with the utilities, 
will interpret the order in terms of in- 
dividual customers in advance of effec- 
tive date. Reason for issuance of the 
order more than a week in advance is to 
permit completion of this detail work 
as a sort of blackboard test run ahead of 
actual rationing. 

It also gives utilities time to cancel 
some of their contracts carrying ten- 
day clauses, although Krug feels that 
this precaution is not necessary where 
contract non-fulfillment results from a 
government priorities edict. The Vinson 
priorities act protects industries against 
actions resulting from non-fulfillment 
to meet a government order. 


Model Home in Pittsfield 


An unusually successful model home, 


featuring adequate wiring was _ re- 
cently opened for public inspection by 
D. J. Tierney, a prominent Pittsfield, 
Mass., realtor. Edward J. Tierney was 
the building contractor and James 
Adams the electrician. More than two 
thousand visitors entered the home 
on the Sunday afternoon it was opened 
to the public. 
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NEWS BRIEFS 


Upwarp or 70 Licutinc DEALERS 
are cooperating with New Orleans Pub- 
lic Service, Inc., in the distribution to 
children of free LE.S. school book 
covers. Coupled with the parent’s re- 
quest for covers is a reminder to have 
a free Light-Conditioning Survey of 
the home. 


Harvey Morton, general foreman 
of construction at Louisville Gas & 
Electric Co.’s Paddy’s Run. station, 
has decided that if his men must tell 
tall tales, exaggerate, and out and out 
lie, somebody might as well profit by it. 
Penalties of 10 cents are imposed for 


plain lies, three (sweetened) lies for 
25 cents, and 25 cents for forgetful- 
ness. Proceeds go to the Kosair Crip- 
pled Children’s Hospital. A _ recent 
letter from the superintendent of the 
hospital thanked the Paddy’s Run con- 
struction group for its $250 donation. 

GooD CUSTOMER RELATIONS is evi- 
denced by many “trouble-shooting” 
customers in West Penn Power Co. 
territory. Recently a customer reported 
a smoking regulator in a_ substation, 
another reported a flash seen on a 25- 
kv. line. A third reported a_ pole 
broken in an automobile accident and 
two women reported a line down and 
stopped hoodlums from throwing stones 
at insulators. Customer relations of 
this type can’t be bought; they must 
be earned. 


NAVAL Aip aT Lynn—General Elec- 
tric’s River Works recently repaired a 
175-kw. generator for a British warship, 
returning the machine after five days of 
24-hour production started at daybreak 
on a Sunday and including disassembly 
of a damaged armature, salvaging of its 
copper coils, retaping, placing and test- 
ing conductors, with delivery to the Bos- 
ton Navy Yard the following Friday. 
Shop superintendent Frank Brown re- 
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ceived the order for the work on a Sat- 
urday night, rounded up his force and, 
by feeding the men on the job, the work 
was finished a day ahead of schedule. 
Normally, such a job would require two 
to three weeks. 

s 


Washer and Ironer 
Production Cut 


Household washing machines and 
ironers followed refrigerators under 
compulsory production quotas limiting 
non-defense uses of scarce materials 
this week. Priorities Director Nelson, 
acting upon recommendations of OPM’s 
Civilian Supply Division, ordered the 
industry to reduce output in the period 
from August 1, J941, to December 31. 
1941, by 17.3 percent below the aver- 
age monthly factory sales of the year 
ended June 30. This is 9 percent under 
the comparable output in the corre- 
sponding period last year. 

Estimated demand for washers and 
ironers to replace those wearing out 
during the coming year is 750,000 units. 
Expected production, OPM said, will 
be considerably more than this figure. 
leaving a margin for new sales. If cur- 
rently imposed quotas are continued for 
a year—more than likely the cut will 
be increased—OPM estimates that steel 
consumption will be reduced by 32,000 
tons. 

Under the order, manufacturers whose 
average monthly sales in the base 
period exceeded 12,000 units may pro- 
duce 50,400 units, or five times 80 per- 
cent of the base average in the five- 
month period covered by the order. 
Factories which produced between 5,000 
and 12,000 units monthly in the base 
period may produce 22,000 units, or five 
times 84 percent of their base average. 
Manufacturers of less than 5,000 units 
monthly in the base period may turn 
out 6,000 units, or five times 88 per- 
cent of the base output. 


Madison Orders 
200,000-Lb. Boiler 


Madison Gas & Electric Co. has 
placed an order for a new 200,000-lb.- 
per hour Foster Wheeler boiler for 
addition to its Madison, Wis., plant, 
J. E. Newton, superintendent of power 
generation, announced in Madison last 
week. 

The new boiler, which delivers steam 
at 975 lb. pressure, 825 deg. total tem- 
perature is scheduled for shipment m 
March, 1942, and is expected to be in 
operation on October 1, 1942. 

Two Raymond bowl-type coal pul- 
verizing mills will be installed with the 
new boiler, it was stated. 
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Navy'ss Plans Will Delay 
Utility Turbine Orders 


Advanced delivery dates for Navy turbines expected to cause 
six-month delay in utility deliveries scheduled for the late 
summer and early fall of 1942 


The Navy is advancing delivery dates 
all along the line on turbines for the 
two-ocean fleet. Scores of units origin- 
ally listed for completion in 1943 have 
been jammed into 1942 manufacturers’ 
schedules at the inevitable expense of 
deliveries of utility generating units 
which are being counted upon to sup- 
ply next year’s peak loads. 

The Navy speed-up is part of an 
over-all drive in Washington to tele- 
scope the war effort into a “beat Hitler 
in two years” production push (see 
page 72, this issue). 

Detailed figures showing just how 
much additional turbine capacity or 
how many units are being crowded into 
1942 schedules cannot be obtained 
from the Navy, for military reasons. 
But in terms both of horsepower ca- 
pacity and number of units, the figure 
is large. 


Defense Officials Approve 


The speed-up is being effected with 
full approval of defense officials. 
Power Coordinator J. A. Krug has been 
informed that considerable manufac- 
turing capacity which has been used 
to produce utility units is to be taken 
over to increase the output of facilities 
for warships. Material shortages, par- 
ticularly in copper, also are adding 
to the squeeze. 

Result, according to Krug, inevitably 
will be that many generator units 
which utilities have ordered for in- 
stallation late next summer or early 
fall for year-end peaks will be delayed 
well into the spring of 1943. Deliveries 
even then still will be competing with 
the Navy, as well as the utility orders 
now on manufacturers’ books for early 
1943 delivery. It will be Krug’s job to 
decide where those units which can be 
produced for utilities are needed most. 
In doing this it is practically certain 
that some units actually in production 
will be ordered delivered elsewhere 
than to the original purchaser. 

While the figures disclosing the ex- 
tent of the Navy speed-up are not avail- 
able, it is known that during the fiscal 
year ended last July 1 a total of 1,482 
turbines were ordered for warships, 
and that since then additional orders 
for five battleships have been placed. 
Originally, delivery schedules for this 
equipment were spread over the next 
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three or four years—the time initially 
planned for building the two-ocean 
Navy. 

The Navy now has building fifteen 
battleships, which require between 
120,000 and 180,000 hp. each. Also 
under construction are twelve aircraft 
carriers, rated with 120,000 hp. or 
more; 54 cruisers, rated with 100,000 
hp. or more, and 193 destroyers, re- 
quiring about 40,000 hp. each. In terms 
of kilowatts, this adds up to roughly 
12,000,000 kw. to be built for Navy 
order by the end of 1943 or early 1944. 
instead of 1946. 


Beloit Expansion 
Announced by Neff 


President Grover C. Neff of Wiscon- 
sin Power & Light Co. announced in 
Madison last week that his company 
is planning to expand its existing Beloit 
plant on the Rock River in southern 
Wisconsin by the addition of two new 
20,000-kw. turbines and two boilers. 
Cost of the project is expected to be 
about $4,000,000. 

The Wisconsin company recently en- 
gaged Sargent & Lundy, Chicago con- 
sulting firm, to determine the amount 


of generating capacity that could be 
installed at Beloit with the existing 
supply of circulating water available 
from the Rock River. On the basis of 
these studies it was decided to add 
40,000 kw. at this point on the system, 
Mr. Neff stated. 

Orders for the equipment have not 
yet been placed, since studies are con- 
tinuing with a view to determining the 
most desirable steam temperature and 
pressure for the addition. However, it 
is expected that orders for the equip- 
ment will be placed within the next 30 
days, Mr. Neff stated. 

The decision to add capacity at 
Beloit—a rapidly expanding defense in- 
dustry area—was also influenced by the 
fact that Wisconsin Power & Light Co. 
has, until now, had no large plants in 
the southern end of its territory. Beloit 
is situated on the Wisconsin-Illinois 
state line. With the addition to the 
Beloit plant, generating capacity will 
be pretty well scattered over the entire 
area served and tied together by high- 
capacity transmission lines. At present 
principal generating plants are the 
Edgewater steam station at Sheboygan 
on Lake Michigan, in the northeastern 
portion of the territory, and at Prairie 
du Sac and Kilbourn hydro plants in 
the western part of the company terri- 
tory. 

The company’s Sheboygan plant is 
currently being expanded to 60,000 kw. 
capacity; the expansion is expected to 
be completed about the first of 1942. 

Addition of the 40,000 kw. of gener- 
ating capacity to the existing 8,500-kw. 
at Beloit will bring the total system 
generating capacity of Wisconsin Power 
& Light Co. to approximately 167,500 
kw., Mr. Neff stated. 





STEAM DRUM, 30 ft. long, is rolled into Jersey Central Power & Light's Raritan River 

station through the knocked-out station wall, as part of the utility's $3,128.000 two- 

step expansion program destined to raise the existing 45.000-kw. station to 103,000 
kw. by the end of 1943 (“Electrical World.” August 9, 1941, page 78) 
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Defense Power Demands 
Engross T & D Committee 


Emergency margins in distribution lines and substations, shortages of 
hardware and poles and simplified practices among topics 
discussed at Cincinnati meeting 


Gearing the power delivery systems 
of the country to the defense demands 
of the emergency was the essence of 
the three-day program of the E.E.I. 
transmission and distribution committee 
at Cincinnati last week. Intimate talks 
by President C. W. Kellogg and Vice- 
President H. S. Bennion interpreted the 
Washington factors and set the pattern 
for papers, reports and discussions 
which registered the distribution engi- 
neers’ determination to “find a way to 
serve commanding loads despite strin- 
gencies in material.” One slogan sug- 
gested was “It can’t be done, but we 
will do it.” 


Load Shifting 


Conversion of industry to munitions 
production often brings consumption 
increases of two or 24 times, but these 
frequently constitute shifts in substation 
and line loading without necessitating 
generation increments, said 5. M. Dean 
(Detroit). A 24-kv. primary system in 
a thin area is to be changed to 41 kv. 
wye to meet spot demands; new ceiling 
values are to be set 
transformers. 
said, 


for cables and 
Planning for defense, he 
should be earlier than normal 
planning so as to offset lag in materials. 
Substitutions of materials are progres- 
sively less 
multiply. 
Distribution 


promising as_ shortages 
systems have margins 
that can be cultivated for emergencies, 
said T. G. Hieronymus (Kansas City). 
if the emphasis is on expediency rather 
than on conventional design economics. 
He suggested relaxation of voltage regu- 
lation, standard transformers used as 
boosters, capacitors, higher-temperature 
loading of cables, flared ends of man- 
holes to accommodate increased cable 
movement and general resort to salvage 
measures. 


Line Material 


Top item of line material shortage is 
hardware. There will be progressively 
less zinc to meet the 7,000-ton require- 
ment for 70,000 annual tons of galvan- 
ized material for transmission and dis- 
tribution, asserted E. H. Kendall (Com- 
monwealth & Southern). Substitutions, 
reductions and eliminations will be im- 
perative; he cited wood pins, braces, 
guy guards, H-frames and _ structures. 
Lead, more plentiful than zinc, appears 
promising as dip or spray. Four of 
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eleven samples of rust-deterrent paints 
stood up well on recently analyzed tests. 
Wade Burleson (Ohio Brass) inferred 
that zinc might hold out for a year for 
energized metal use. Ray Waggoner 
(Hubbard) pleaded for a simplified 
hardware schedule, saying the 15 per 
cent of non-standard items among 4,500 
listed cause the tie-ups. 

Pole timber is in the cedar forests 
awaiting haulage to rail heads and yard 
stocks are now at 50 percent due to 
unfavorable weather in the Northwest, 
stated Grant Harris (Page & Hill). 
He urged anticipatory orders to take 
advantage of shipment opportunities. 
He mentioned the doubtful rumor of an 
early banning of domestic creosote; 
foreign supplies have stopped because 
there is no time to load in British ports. 
Ben Hughes reported experiments in 
splicing poles to offset the shortage of 
taller ones. E. W. Osterreich (Du- 
quesne) is trying out Douglas fir in the 
same field. 

The transmission and distribution 
committee is planning to set up a sur- 
plus-commodities exchange. 

Development of two types of emer- 


gency high-voltage cold-setting cable 
joints was reported by W. F. Davidson 
for the A.E.LC. cable engineering sec- 
tion. One is a Cardolite-paraformalde- 
hyde compound by Irvington Varnish 
and the other an Okonite product, hard- 
ening to gel in eleven and 120 minutes, 
respectively. Both were classed as sat- 
isfactory in electrical properties. 
Halving of the number of combina- 
tions of conductor size and insulation 
thickness in PILC solid-type cable was 
a simplified-practice contribution of the 
A.E.LC. committee on power distribu- 
tion, also conveyed by Davidson. Better 
deliveries, savings reflected in prices 


‘and improved quality are the expected 


benefits. Comment was largely that the 
tabulation should not omit a 200-225- 
mil insulation between the values of 
175 and 275. G. B. McCabe (Detroit) 
will correlate other possible dissents. 


Arc-proofing 


Development of a new arc-proofing 
compound called Cablecrete was 
reported by E. F. Neuzel (Cincinnati) . 
It is resilient, adhesive to lead, easily 
applied and removed and 80 lb. at 
$1.50 will cover 15 ft. 

A revised classification of six kinds of 
sheath corrosion and remedial measures 
was submitted by A. S. Brookes (New- 
ark) and approved for publication. 

Consideration of dormant wire-cross- 
ing specifications is apparently about to 
become more active now that Part II 
of the A.S.A.-approved National Elec- 
trical Safety Code is available as hand- 
book H-32 of the Bureau of Standards, 


NEW GENERATOR—Stator for new 40,000-kw. Westinghouse hydrogen-cooled. 3,600- 
r.p.m. generator scheduled to go into service shortly at the Reeves Avenue plant of 
Virginia Electric & Power at Richmond, Va. 
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reported A. B. Campbell (E.E.1.). A. 
E. Davison (Toronto) mentioned a 
Canadian disposition to effect crossings 
on joint poles rather than by mid-span 
crossover. 

In lieu of separate conduit specifica- 
tions, the recommendation of D. M. 
3unn that E.E.1. publish the Navy 
specification (W.C. 581) for guidance 
of member companies was ratified. 


Three Labor Groups 
in P. G. & E. Dispute 


Strike action against Pacific Gas & 
Electric Co. in its East Bay division 
by outside workers who are members 
of the CIO Utility Workers Organizing 
Committee is being held in abeyance 
pending the outcome of hearings 
which will begin November 3. before 
the San Francisco regional director 
of the National Labor Relations Board. 
In dispute is a demand from this group 
that it be recognized as bargaining 
agent for division employees. At the 
same time the NLRB will hear charges 
by the AFL International Brotherhood 
of Electrical Workers that P. G. & E. 
has engaged in unfair practices and 
has fostered a “company” union. 

“What is involved here is a jurisdic- 
tional fight between three different 
labor organizations.” said P. M. Down- 
ing. P. G. & E. vice-president and gen- 
eral manager, in commenting on the 
dispute. “Each wants to be the ex- 
clusive bargaining representative for 
the employees. This controversy has 
been going on for four years. It began 
in 1937 with the Labor Board, acting 
on a petition filed by the CIO, desig- 
nated all physical workers on the sys- 
tem below the rank of job foreman as 
the appropriate unit for collective bar- 
gaining purposes. 

“The NLRB held an election to de- 
termine which organization these em- 
ployees desired should represent them. 
This election resulted in a large ma- 
jority for the California Gas and Elec- 
tric Employees Union, an independent 
organization. On complaint by the CIO 
that the company had interfered with 
the free choice of the employees, the 
Labor Board refused to certify the suc- 
cessful organization. . . 

“The CIO recently filed an amended 
petition asking that the bargaining 
unit be limited to the outside em- 
ployees in Alameda and Contra Costa 
counties. Without waiting for the 
board to hold a hearing on this peti- 
tion the CIO now demands that the 
company recognize it as the sole bar- 
gaining agent in this area.” 

Supposition is that the petitions filed 
by both CIO and AFL unions are 


aimed at the calling of another election. 
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Henderson Plans Lower 
Prices for Copper Wire 


Manufacturers to be asked to freeze prices, pending development of 
“fair” price schedules — Tentative schedules materially 
under present quotations 


Steps are being prepared in Washing- 
ton defense agencies to force down the 
price of copper wire. Manufacturers 
will be given an opportunity to reduce 
prices voluntarily, but the present tem- 
per of the Office of Price Administra- 
tion is to impose a ceiling below current 
market levels if necessary. 

First move will be an invitation from 
OPA to wire manufacturers for a con- 
ference in Washington, probably within 
the next week or two. The invitation 
likely will be accompanied by a request 
from Administrator Henderson that 
manufacturers “freeze” existing prices 
until the broader subject of what “fair” 


price schedules should be can be worked 
out. 


Prices Lowered 


OPA is now preparing its idea of 
what wire schedules should be. While 
not finished, these are known to be ma- 
terially under present quotations, which 
OPA says are 20 to 30 percent higher 
than a year ago. 

These schedules will be ready for the 
meeting with industry representatives. 
They will be laid on the table and man- 
ufacturers given a chance to 
against them. 

Unofficial reactions from the manu- 
facturers received here are that efforts 
will be made to justify recent increased 
quotations on the ground that, while 
copper prices have not advanced above 
the “voluntary” 12-cent ceiling, costs of 
other materials necessary for wire man- 
ufacture have gone up. Insulated wire, 
at least, requires considerable quanti- 
ties of cotton, chemical ingredients, 
yarns, rubber, tin, etc., most of which 
are sharply higher in price. 

The copper wire price steps are part 
of an all-inclusive price “stabilization” 
program being started by OPA in the 
multitude of fields using copper. The 
program was initiated on the heels of 
the drastic copper use curtailment order 
issued last week by Priorities Director 
Donald M. Nelson. The program will 
bring under scrutiny prices at both the 
manufacturing and distribution levels. 

First concrete action in this field is 
expected to be a price “ceiling” sched- 
ule for all building hardware. This 
schedule will establish presently pre- 
vailing quotations at top prices until 
studies can be completed looking to- 
ward reducing the charges for these 
items. Field investigations already are 
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under way into prices on non-ferrous 
foundry products and expectation is 
that a “ceiling” below current levels 
will be imposed until manufacturers re- 
duce prices voluntarily. 

Administrator Henderson also has in- 
dicated his office will look into prices of 
consumers’ goods using copper to deter- 
mine whether price increases are being 
traced back to copper shortages. In- 
cluded in this category of products will 
be generators, motors, transformers, as 
well as radios, ranges and cooking uten- 
sils. 


Power Club Talks 
Defense Contracts 


Distribution of sub-contracts on de- 
fense work from the standpoint of the 
prime contractor and the sub-contractor 
was the theme of the first fall meeting 
of the Interstate Power Club, held this 
week in New York. 

R. E. Gillmor, president Sperry Gyro- 
scope Co., expressed the position of the 
prime contractor and leading discus- 
sions of the sub-contracting side were 
representatives of State chambers of 
commerce in New Jersey and New York 
and T. S. Chadeayne of R. Hoe & Co. 

Francis McQuillen, West Penn Power 
Co., suggested that utility customers 
needing defense business should call 
at the office of the Division of Contract 
Distribution, also at local Army and 
Navy Procurement offices and obtain 
check lists of orders available daily. 
Further suggestions of Mr. McQuillen 
included soliciting prime contractors for 
sub-contracts, advertising for sub-con- 
tracts, contacting State chambers of 
commerce, filling out plant survey 
forms, writing for booklets “How to 
Sell the Navy” and Army Purchase 
Information Bulletin and attending local 
product exhibits and defense produc- 
tion clinics. 

The following officers were elected 
and appointed: Chairman, Robert G. 
Ely, Public Service Electric & Gas Co. 
Directors, J. H. Coates, Ebasco Serv- 
ices, Inc.; J. C. Murtha, Consolidated 
Edison Co. of New York; L. G. Mar- 
shall, Jersey Central Power & Light 
Co.; John T. West, Pennsylvania Power 
& Light Co.; W. A. F. Pyle, Delaware 

Power & Light Co. Secretary, W. J. 
Roth, Public Service Electric & Gas Co. 


(1433) 77 














Structural Steel 
Shapes Simplified 


OPM has requested the steel industry 
to reduce sharply the number of sizes of 
structural steel beams, channels and 
angles. The simplified list of sizes is 
scheduled to go into effect February 1, 
1942. 

Purpose of the move is to avoid tie- 
ing up mills with small orders for odd- 
sized rollings. The simplified schedule, 
recommended by A. D. Whiteside, chief 
of OPM’s iron and steel section, was 
drawn up after consultation with the 
Amy, Navy, Maritime Commission and 
other defense agency officials, as well 
as with architects, engineers and design- 
ers, The number of angle shapes is re- 
duced 50 per cent in the recommenda- 
tions, and beams, channels and other 
shapes almost as much. All shapes reg- 
ularly used in ship, car and building 
construction are retained, however. 

A complete list of shapes recom- 
mended for continued production may 
be obtained from the iron and steel sec- 
tion. 


Wisconsin Electric Group 
Elects New Officers 


Officers of the electric section, Wis- 
consin Utilities Association, for the 
coming year were elected at the closing 
session of the annual section conven- 
tion held recently in Milwaukee. 

Paul De Leon, commercial manager 
Wisconsin Power & Light Co., Madi- 
son, was elected chairman of the com- 
mercial division, and J. H. Dunham, 
promotional supervisor Wisconsin Gas 
& Electric Co., Racine, vice-chairman. 
J. A. Tyvand, chief engineer Wisconsin 
Gas & Electric Co., Racine, was named 
chairman of the technical division, with 
V. A. Thiemann, Wisconsin Public 
Service Co., Green Bay, vice-chairman. 


Utilities Sign Pact 
for Power Interchange 


An agreement for the interchange of 
power has been signed by the Arkansas 
Power & Light Co. and the Empire Dis- 
trict Electric Co. of Missouri. The in- 
terchange will be effected through a 
$500,000 transmission line to be built 
immediately by the Arkansas Power & 
Light Co. The line, to be operated at 
154,000 volts, will be extended from the 
Arkansas Power & Light Co.’s substa- 
tion at Norfolk, in north Arkansas, to 
the Ozark Beach hydro-electric plant 
of the Empire District Electric in south 
Missouri. 


Arkansas 


Corporation Commission 
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recently granted authority to the Ar- 
kansas utility to construct the line pro- 
vided the interchange agreement could 
be signed. 


Gas Industry Sees 
Competition Ahead 


Flexible rate programs and prepara- 
tion for future competition’ were recom- 
mended at the twenty-third annual meet- 
ing of the American Gas Association 
last week by H. Carl Wolf, president 
of the Atlanta Gas Light Co. 

“Today we have a sellers’ market,” 
Mr. Wolf pointed out, “and if we had 
only the present to consider it would 
be simple to disband our sales forces, 
cut out advertising and discontinue all 
promotional activities. Our promotional 
policies of the next few years must be 
planned for post-war days.” 

Consolidated Edison Co. of New 
York, largest single operating utility 
system in the American Gas Associa- 
tion, has withdrawn from active par- 
ticipation in the association. The move, 
it was said, resulted from recent activi- 
ties of S.E.C. which might result in the 
requirement that the association be reg- 
istered under provisions of the Holding 
Company Act. 


Will Rebuild Lines 


Work is to begin immediately on re- 
building all the lines of the Arkansas- 
Missouri Power Co. in Walnut Ridge 
and Hoxie, Ark. The project will cost 
$25,000. 


MEETINGS 


Pacific Coast Electrical Association—First fall 
joint meeting, Fresno, Calif., November 6-7. 


International Association of Electrical Leagues— 
Sixth annual conference, Raleigh Hotel, Wash- 
ington, D. C., November 12-14. O. C. Small, 
secretary, I55 East 44th St., New York, N. Y. 


American Society of Agricultural Engineers—Fall 
meeting, Stevens Hotel, Chicago, Ill., Decem- 
ber 1-3. Raymond Olney, secretary, St. Jo- 
seph, Mich. 

Exposition of Chemical Industries—Grand Central 
Palace, New York, Y., December 1-6. 


American Institute of Electrical Engineers— 
Southern district, St. Charles Hotel, New Or- 
leans, La., December 3-5: winter convention, 
New York, N. Y., January 26-30. H. H. Henline, 
~— secretary, 2? West 39th St., New York, 


National Association of Manufacturers—Congress 
of American Industry, Waldorf Astoria Hotel, 
New York, N. Y., December 1-5. 


Petroleum Electric Power Association—Annual 
conference, Baker Hotel, Dallas, Tex., Decem- 
ber 4-5. K. Kreamer, Petroleum Electric 
Power Association, Houston, Tex. 


American Society of Heating and Ventilating 
Engineers—Annual meeting, Philadelphia, ‘Pa., 
January 26-30. A. V. Hutchinson, secretary, 51 
Madison Av., New York. 


International Heating & Ventilating Exposition— 
Biennial exposition, Commercial Museum, Phila- 
delphia, Pa., January 26-30. 
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Power Pool Planned 
for Oklahoma Plant 


Terms of a unique contract proposed 
for temporary power supply to an alu- 
minum plant to be built in Arkansas 
were disclosed by R. K. Lane, president 
Public Service Company of Oklahoma, 
at the two-day conference last week 
of the electric division of the Oklahoma 
Utilities Association. 

Under the terms of this proposed con- 
tract sixteen utilities serving the area 
from Kansas City to New Orleans will 
furnish some 65,000 kw. to Arkansas 
Power & Light to serve this new alu- 
minum plant being built by the Defense 
Plant Corporation at Camden, Ark.. 
until the plant receives its own generat- 
ing equipment (three 35,000-kw. units). 
The plant is expected to be in operation 
by April. Under this contract the six- 
teen companies will furnish all the 
power they can up to 65,000 kw., but 
without guarantee. The pool will be 
managed by an operating committee. 


Three Types 


Participating companies will be of 
three types: Limited (generating), 
transmission and principal, the essen- 
tial difference being that the principal 
participants will receive incremental 
generating cost plus one-quarter mill 
per kilowatt-hour and the others a plus 
of three-quarters of a mill—the princi- 
pals to share in any profit or loss. Ar- 
kansas Power will serve the load at its 
regular industrial rates. Out of the pool 
revenue will come write-offs of needed 
new construction at the rate of 2% 
percent per month, but not to exceed 40 
percent. 

By this pooling of utility resources 
in neighboring states the aluminum 
plant will be able to get under way a 
year or more before it receives its own 
generating equipment. 

Three of the speakers, J. C. Hap- 
penny, chairman of the division; Gen- 
eral George A. Davis, executive vice- 
president of Oklahoma Gas & Electric, 
and S. B. Williams, editor ELECTRICAL 
Wor.p, emphasized the need for tell- 
ing the utility story to the public to 
meet the expanding government power 
operations, 

As an answer to the problem of load 
building under present conditions a pa- 
per by A. A. Brown, Oklahoma Gas & 
Electric Co., suggested selective selling 
of loads that do not have much if any 
peak responsibility. 

Fluorescent lighting problems were 
outlined by B. E. Lowe, Southwestern 
Light & Power, and D. J. Frandsen, 
Oklahoma Public Service. Walter Stur- 
rock, General Electric Lamp, told the 
meeting of the laboratory work behind 
the development of new light sources. 
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Partial Recovery of 
Last Week's Loss 


The amount of electrical energy dis- 
tributed by the electric light and power 
industry for the week ended Saturday, 
October 25, was 3,299,120,000 kw.-hr., 
according to the Edison Electric Insti- 
tute, marking a partial recovery from 
the losses incurred through the Colum- 
bus Day holiday a week ago last Mon- 
day. 

At that time output dropped approxi- 
mately 40,000,000 kw.-hr. due to the 
loss of a full day’s output in the indus- 
trial classification on account of the 
holiday. The recovery is only partial, 
amounting to 26,000,000 kw.-hr. 

For the nation increase of 15.1 per- 
cent is close to last week’s increase of 
15.3 percent. Likewise, most of the di- 
visions continued to increase output at 
the same rate as obtained last week, 
New England showing the only sub- 
stantial increase. 


Weekly Output, Millions Kw.-Hr. 


1941 1940 1939 
Oct. 25 3,299 Oct. 26 2,867 Oct. 28 2,622 
Oct. 18 3,273 Oct. 19 2,838 Oct. 21 2,576 
Oct. 11 3,315 Oct. 12 2,817 Oct. 14 2,583 
Oct. 4 3,290 Oct. § 2,792 Oct. 7 2,554 
Sept. 27 3,233 Sept. 28 2,816 Sept. 30 2,558 
Sept. 20 3,232 Sept. 21 2,769 Sept. 23 2,538 


from Previous Year 


Week Ending 


ee 


Oct. 25 Oct. 2 


Percent Change 


New England.......... +17.5 +14 +20.7 
Mid-Atlantic .......... +12.2 +12.6 +16.3 
Central Industrial...... +17.4 +17.8 +19.6 
West Central.......... +16.5 +17.5 +15.7 
Southern States... +17.9 +17.0 +19.3 
Rocky Mountain........ +11.9 +18.4 +20.3 
Pactme Coasl.........+. 7+ 8.4 *+ 9.3 *+10.6 

Total United States.. -+-15.1 +15.3 *+17.7 


* Percentage should 


be higher — data under 
revision. 


Billions of Kw.-Hr. 








TVA to Build New Line 


Tennessee Valley Authority has an- 
nounced that construction of a 24-mile, 
$225,000 power transmission line be- 
tween Guntersville Dam and Huntsville, 
Ala., would begin immediately. F. F. 
Beauchamp, TVA Alabama division 
manager, said the new 154,000-volt line 
would replace a 110,000-volt line. In 
addition, Mr. Beauchamp said a second 
transformer would be built at the dam 
at a cost of about $180,000. 


Primary Load Up 


Hydro-Electric Power Commission of 
Ontario reports primary load for all 
systems in September at 1,983,729 hp., 
against 1,732,799 hp. in September, 
1940, an increase of 14.5 percent. Pri- 
mary and secondary loads for all sys- 
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tems totaled 2,149,138 hp., compared 
with 1,928,161 hp. in September, 1940, 


an increase of 11.5 percent. 


Coal Used in September 


Electric utility power plants con- 
sumed 5,848,140 tons of coal in Sep- 
tember, the Federal Power Commis- 
sion has reported. Of the total, 5,595,- 
645 tons were bituminous coal, a de- 
crease of 0.8 percent under August 
consumption, and 252,495 tons were 
anthracite, a decrease of 12.8 percent 
under August consumption. Total stock 
of coal on hand at electric utility power 
plants on October 1 was 12,954,117 
tons. This represents a 5.6 percent in- 
crease over the stock on hand Septem- 
ber 1, 1941, and 3.4 percent increase 
compared to the stock on hand October 


1, 1940. 


1941 


Start Work on New Plant 


Mississippi Power Co. will begin 
construction immediately on the large 
steam-propelled electric generating 
plant to be erected at Hattiesburg, 
L. P. Sweatt, Jr., vice-president and 
general manager, has announced. Suc- 
cessful conclusion of a special financing 
program has provided the company 
with cash funds, Mr. Sweatt said, add- 
ing that some $2,800,000 would be 
spent for extensive additions to the 
system. 


Unit to Cost $142,000 


Wisconsin Public Service Commission 
has authorized the Wisconsin Hydro- 
Electric Co. to build a 1,200-kw. Diesel 
generating unit at Clear Lake, Polk 
County, at a cost of approximately 
$142,000. 
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Utility Stocks Lose Ground; Bonds Firm 


PRICE TRENDS OF 
ELECTRIC UTILITY 
SECURITIES 
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Electric light and power stock prices continued during the past week the downward 
trend which has existed in October—"Electrical World” index, 22.1: last week, 22.5: 


last year, 29.0. 


Kentucky Stock Sale 
Approved by SEC 


The Securities and Exchange Com- 
mission has exempted the proposed 
150,000-share common stock issue of 
Louisville Gas & Electric Co. from pro- 
visions of its competitive bidding rule, 
the first transaction of this nature since 
the rule was instituted. 

The company proposed that the 
shares be sold locally through five com- 
pany employees at $23.50 per share, 
and is the first application on the part 
of a large utility company for permis- 
sion to market its own securities. Repre- 
sentatives of New York and Louisville 
financial houses appeared before the 
commission asking that SEC force the 
company to sell the securities through 
competitive bidding. In the arrange- 
ments approved by SEC the company 
has offered Louisville dealers a conces- 
sion of 75 cents per share. 

The found “no appro- 
priate basis for disapproving” the com- 
pany’s desire to avoid payment of under- 
writing fees and that plans to market 
the issue locally were in line with the 
objectives of the act. 

It is expected that if the sale of stock 
is successful Standard Gas & Electric 
may offer to the public the remainder 
of the common stock, held by Louisville 
Gas & Electric Co. of Delaware, and 
this in turn could be a step in the 
liquidation of the Delaware sub-holding 
company. 


commission 


Derby Gas Plan Ratified 
At Special Meeting 
Plan of corporate simplification and 
recapitalization of the Derby Gas & 
Electric Corp., Derby, Conn., as 
amended, and as approved by the 
Securities and Exchange Commission, 
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Bonds remained unchanged at 105.7; last year, 105.9 


has been ratified by stockholders in a 
special meeting at Wilmington, Del. 
More than 80 percent of the publicly 
held preferred stock was represented 
at the meeting in addition to the pre- 
ferred and common stock held by the 
Ogden Corp., parent concern. 

Under the plan holders of Derby 
Gas $7 and $6.50 preferred stocks will 
receive in exchange for each share three 
shares of new common stock. Ogden 
Corp. will surrender $2,250,000 of a 
$5,000,000 claim against Derby Gas, 
and will receive under the recapitali- 
zation 624% per cent of the new com- 
mon stock. 


Propose to Simplify 
Kentucky Utilities 


As a step in the liquidation of United 
Public Service Corp., a Middle West 
Corp. affiliate, the Kentucky Utilities 
Co. of Lexington, Ky., has filed an ap- 
plication with the Securities and Ex- 
change Commission to acquire all the 
assets of Kentucky Power & Light Co., 
serving Maysville, Ky. 

Under purchase contracts, Kentucky 


Utility Reports 


Net Income 
1941 
$12,329,340 $10,386,648 
636,951 383,642 
670,450 470,130 
73,625 41,910 


697 806 735,007 
tOklahoma Gas & Electric 2,852,184 2,688, 153 
tSan Diego Gas & Elec- 


tric ss ects 1,831,352 1,740,537 
tSouthern Colorado Power 279,924 217,297 
tSuperior Water, Lt. & 

100,847 
70,063 


2,204 868 


*Detroit Edison and subs. 
+Calif. Electric Power 
tEl Paso Electric 

tKey West Electric 
tMountain States Power 


111,469 
48,742 
2,048,582 


wr. ° 
tWestern Public Service 
and subs. ; 
tPuget Sound Power & 

Light and subs........ 


*Twelve months ended September 30. 
tTwelve months ended August 31. 
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Utilities would acquire from United 
Public Service Co. a $1,200,000 prin- 
cipal amount promissory note and 16,- 
000 shares of Kentucky Power & Light 
common stock for $1,100,000. 

After purchase of the note and shares, 
Kentucky Utilities will hold all of the 
outstanding stock of Kentucky Power 
& Light and $1,207,400 principal amount 
of first mortgage bonds will be retired. 


Permits Purchase 
of Utility Units 


Federal Power Commission has 
authorized the Otter Tail Power Co. of 
Fergus Falls, Minn., and operating in 
Minnesota, North Dakota and South 
Dakota, to acquire certain electric 
facilities of Minnesota Utilities Co.., 
Minneapolis, Minn.; to issue $200,000 
principal amount of first mortgage 
bonds, 3 percent series of 1971, and to 
borrow not more than $850,000 from 
a bank. 

Approval of the acquisition followed 
a finding that the proposed merger 
of properties “will tend to advance the 
co-ordination in the public interest of 
facilities subject to the jurisdiction of 
the commission and will be consistent 
with the public interest.” 

According to the application, the two 
groups of properties authorized to be 
acquired by Otter Tail are less than 
a third of the total holdings of Minne- 
sota Utilities Co. Properties in the 
Twin Valley district are located in 
Mornam, Mahnomen, Clay, Becker and 
Polk Counties, Minn., and properties 
in the Wheaton group are located in 
Traverse, Doughlass, Otter Tail, Swift, 
Chippewa, Big Stone, Lac Qui Parle 
and Wilkin counties, Minn. 


Machine Builders Issue 
Electrical Standards 


National Machine Tool Builders’ 
Association has issued its newly adopted 
“Machine Tool Electrical Standards” 
for power-driven, complete metal work- 
ing machines not portable by hand. 
Purpose of the specifications, it was 
said, is twofold—to relieve customers 
of the necessity of writing elaborate 
electrical specifications of their own. 
and to insure that machine tools will 
be properly wired. 

If the standards meet with general 
acceptance the association expects to 
handle the application of motors and 
control on a production basis and, it 
was declared, without the delay, ex- 
pense and confusion which result from 
attempts to follow special instructions. 
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‘YOU CAN PUT THOSE NEW MACHINES 
RIGHT TOWORK. ALLWE 


DO IS TAKE OUT THIS 
|OO-AMP BREAKER 
AND PLUG IN A 225. 
| THE CABLES ARE OK 


1 GUESS YOU WEREN'T KID- 
DING WHEN YOU SAID YOU'D 
TAKE CARE OF THE POWER IN 

THREE MINUTES 


Keep Up with Shifting Loads with This New Removable Breaker 


Ww plant loads grow rapidly 
and shift quickly —as they do 


today —your breaker capacity must 
keep in step. If it lags behind, shut- 
downs and loss of valuable pro- 
duction time soon catch up with 
you! That’s another reason why we 
built this removable breaker, which 
permits interchanging different- 
rated breaker units—in less than 
three minutes—to meet new load 
conditions. 


This new breaker is equally easy to 


install, operate, and inspect. Be- 
cause of its unique flexibility and its 
ability to quickly restore service 
after protective interruptions, it 
saves valuable minutes of produc- 
tion time daily. It protects against 
the damage and prolonged delays 
often caused when less adequate 
protective devices are subjected to 
severe short-circuits. 

Install these new AE-! breakers in 
your lighting, power, and motor 
circuits—up to 600 volts. A new 


booklet (GEA-3600) tells how and 
shows where to use them. For a 
copy, write the G-E office near you, 
or address General Electric Co., 


Schenectady, New York. 


THE BREAKER WITH THE DISCONNECT FEATURE 
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PERATING PRACTICES 


Plastic Pole Tags 
Replace Aluminum 


In the search for an acceptable 
substitute for aluminum pole tags, 
which are no longer available, Phila- 
delphia Electric Co. has been experi- 
menting with plastic identification 
tags. 

The new tags are made of a white 


PLASTIC pole tags, same size, shape and 
approximate cost as no longer available 
aluminum jdentifications, promise to be 
excellent substitute 


cellulose acetate, with markings 
printed in black, over which a thin 
glossy laminated for 
weatherproofing purposes. They are 
the exact size and design of the 
aluminum tags the utility formerly 
used and the cost is about the same. 

Under amateur testing, the tags 
have proved pliable, acid-proof, non- 
flammable, highly resistant to‘ cutting 
and cracking, and have excellent 
readability. One tag has been under 
severe test since August 4 in the 
paint shop laboratory. Weather con- 
ditions are being produced by regu- 
lated exposure to heat, cold and 
water; the tests, of course, have not 
extended sufficiently to serve as a 
basis for an opinion on the value of 
the tags in the field. 

An initial order of 2.000 tags has 


coating is 
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been manufactured for the utility by 
Williams & Marcus Co. of Phila- 
delphia. 


Gage Sets Caliper to 
Insulation Thickness 


A simple aluminum block gage 
(shown) is used by Detroit Edison 
Company cable splicers for setting 
calipers used to gage the thickness of 
insulation being applied to under- 
ground cable conductors. Value of 
the gage lies in the fact that it permits 
a splicer to set his calipers for the 
insulation thickness he desires, when 
he starts taping the conductor, and 
use the calipers throughout the taping 
operation without changing the cali- 
per setting and without use of a scale. 

At the start of taping operations 


2 Times 
insulation 
“thickness > 

desired 


See detail 


fp =S5 


- 4” Outside 
ca/iper 


Bare conductor 


“eo 
y 


Boos 
p] a akc -ae abe oh 
3”/ jt i" 
64 44 


the splicer slips one point of the cali- 
per into a hole in the gage block cor- 
responding to the thickness of insula- 
tion he wishes to apply to the bare 
conductor. Distance from the bottom 
of this hole to the face of the gage 
block is two times the radial thickness 
of the insulation to be applied to the 
conductor. With the block in place 
the caliper is slipped over the bare 
conductor and adjusted so that the 
distance between face of the block 
and the free caliper point is equal to 
the diameter of the conductor. Then, 
when the block gage is removed, the 
distance between caliper points cor- 
responds to diameter of finished 
taping when correct thickness insula- 
tion is applied. 

Without the block gage caliper 
points would have to be set to the 
bare conductor, diameter read on a 
scale, the insulation thickness added 


Stamp sizes 
{on both sizes 
i figures 
‘ 


aS 
——-h 


3” 
4 lb 


S"drill *. 


46 Sholes-> 


---Standard key chain 
or bal! chain 6" long 


CALIPER and gage details 
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NOW, G.E. OFFERS...A complete 
line of outdoor current and potential 
transformers, 15 kv and below, 
which conform to ASA insulation 
standards 


These new standards, which are met by this now 
complete line of transformers, provide a means 
whereby all apparatus on a line can be co-ordinated 
to have the same insulation strength. This facilitates 
the selection of adequate protective equipment. 


All these transformers meet or exceed the highest. 
accuracy standards and can be obtained in a wide 
variety of mechanical constructions to meet every 
installation need. 


Ask your G-E office for a copy of our new bulletin, 


GENERAL uo ELE CTRIC GEA-3650, which covers both outdoor current and 


potential transformers, 15 kv and below. Or write 
General Electric, Schenectady, N. Y. 
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to this value, and the caliper set by 
scale to the value. 


Riser Structure 
Carries Six Phases 


Several riser structures each con- 
sisting of two wood poles and five 
double wood cross-members for con- 
duit and cable supports are used by 
the Memphis (Tenn.) Light, Gas and 
Water Division on its distribution 
system. A typical 23-kv. riser struc- 
ture is located 2,100 ft. from the 
Willett Street substation. 

Two 23-kv. tie circuits are run in 
separate 27-kv., three-conductor, type 
H cables underground in duct line 
from the substation to the last man- 
hole, where a trifurcated splice is in- 
stalled. Here the conductors in the 
underground cables are fanned, and 


RISER structure serves two 23-kv. 
tie circuits 


extended by six  single-conductor 
cables to the overhead conductors. 


GandW_ 
7 potheads,,” ; 











#7 ightning orresters 


Line B 








Arrester 
Connection 
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OUTLINE of 23-kv. riser structure 
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Side View 
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The riser structure is made up of 
two 45-ft., class 2 poles, set 7 ft. deep 
and on 16-ft. centers, and ten creo- 
soted 4 x 6-in. x 17-ft. planks serving 
as cross-members. Two planks on 
opposite sides of poles form a cross- 
member. 

Each of the six-phase conductors is 
run from the last manhole through the 
concrete envelope with 3-in. asbestos 
cement conduit placed between sec- 
tions of the cross-members. The risers 
emerging from the conduit are fas- 
tened by cable supports to 4 x 8 x 17- 
in. creosoted planks mounted on the 
cross-members. Connection between 
cables and overhead conductors is 
made through individual potheads. A 
13,800/23,000-volt lightning arrester 
is connected to each riser conductor. 
A ground wire protrudes 1 ft. above 
each pole top, and a tie to each 
ground wire and lightning arrester is 
made on the three upper cross-mem- 
bers. 


Current-Loading of 
Ground Connection—II 


By J: R. EATON * 
Purdue University, Lafayette, Ind. 


In the case of high currents of short 
duration flowing through a ground 
connection no appreciable amount of 
heat can be dissipated by the normal 
process of thermal conductivity. The 
rise in temperature of the soil adja- 
cent to the surface of the electrodes 
may be determined by the following 
relation: 


_ 0.24 


’ ba 


p 

where @ equals the temperature rise, 1 
is the current density at the electrode 
surface, p is the soil resistivity, 6 is 
density of the soil, o is the specific 
heat and ¢ is the time, all in c.g.s. 
units. 

From this relation it may be seen 
that for a given electrode shape and 
dimension the permissible current 
density for a given temperature rise 
is inversely proportional to the square 
root of the soil resistivity. Hence, an 
electrode arrangement of given sur- 
face area may be satisfactdry in one 
locality where the soil resistivity is 
low, but be quite inadequate in an- 
other locality where the soil resistiv- 
ity is high. 

Currents of high magnitude but of 
short duration are frequently imposed 


*Consultant for James G. Biddle Co. 
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HEN you clamp any G-E indicating cut- 

out on a crossarm you practically install 
three different cutouts! Because you can use one of 
three different doors to get any cutout you want— 
single-element, reclosing, or disconnect. That’s G-E 
flexibility: two housings and three doors, in the 50- 
ampere rating, to fill 80 per cent of distribution fuse 
cutout requirements. 

Take the old standby, the single-element door. 
The complete indicating and drop-out mechanism is 
right in the door. Hook it on either standard housing— 
it’s ready for service. 





Same with the recloser —everything’s in the door. It 
closes the line one second after the first fuse link blows, 
and it can pay for itself the first time it operates. 

The disconnect door, too, is complete in itself. It’s 
the new flexible-blade type, with indicating and isolat- 
ing features, with all contacts housed. 

Look over this five-part cutout combination. It’s 
the stock-reducing, money-saving answer to 80 per 
cent of all distribution cutout problems. Two hous- 
ings—three doors. You can’t beat it. And there’s a 
similar 100-ampere line to take care of the other 
20 per cent. 


Write for Bulletin GEA-3448. Address General Electric, Schenectady, New York 
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on the ground connections of stations 
having wye-connected transformer 
banks during periods of line-to- 
ground faults which are cleared 
promptly by breaker action. Dry-out 
of the ground surrounding the elec- 
trodes depends of course on the num- 
ber of faults which occur in quick 
succession before stable conditions 
in the ground are re-established. It is 
obvious that the calculation of the 
ground performance is highly com- 
plicated as well as probably unsatis- 
factory. However, if consideration is 
given to the number of watt-seconds 
which must be dissipated by the 
ground connection it may be possible 
to estimate the amount of moisture 
which could be evaporated by this 
process, 

Currents of high magnitude and 
long durations are perhaps relatively 
infrequent, but sometimes occur at 
neutral points as the result of ground 
faults which are not cleared promptly 
by circuit breaker action. The 
grounds on ground fault neutralizers 
are sometimes required to carry cur- 
rent over a considerable period of 
time as systems of this type are 
usually not relayed promptly for line- 
to-ground faults. In some instances 
neutral points on distribution trans- 
formers may be required to carry 
considerable current over an appre- 
ciable time if a ground fault occurs 
on the secondary circuit. Frequently 
a ground fault of this last type does 
not pass current of sufficient magni- 
tude to operate protective equipment, 
with the result that the ground con- 
nection is required to carry current 
over an indefinite period. The prob- 


Adjustable 
resistor 


Contact-making 
voltmeter 

Contact not open 
during charge 


Contacts close on 
2.2 volts per cell 


lem includes dissipation of a rather 
large amount of heat which may be 
of sufficient duration to introduce a 
consideration of thermal conductivity. 
If ground currents of this type are 
anticipated the grounding system 
must of necessity cover a relatively 
large area to keep the current density 
in the earth at a low value. In special 
cases it may be desirable to determine 
the performance of the ground con- 
nection by current-loading tests. 


[ED. NOTE—This is the eighth in a series 
of articles on various phases of grounding. | 


Utility Adds 1,000 Kw. 
at $25 Unit Cost 


By A. H. BARDEWYCK 


Assistant Chief Engineer, Cia. de Electricidad 
de Los Andes, Argentina, A 


By installing 1,300 kva of static 
capacitors on overloaded distribution 
feeders, and by converting coal-fired 
boilers to oil firing, Cia. de Electri- 
cidad de Los Andes secured an addi- 
tional 1,000 kw. of utilizable generat- 
ing capacity at a total cost of 
approximately $25.50 per kilowatt. 
Improved power factor of the load 
allowed an increase of 1,000 kw. in 
the capacity of one of the generators 
and oil firing was all that was neces- 
sary to increase the boiler capacity 
this same amount, the turbine already 
having sufficient capacity. 

Study of the utility’s system indi- 
cated an ability to handle a peak load 
of 10,100 kw. at 0.77 percent power 
factor, which would have been inade- 
quate to handle an expected load of 


1/0. supply A.C 


-Push up to start 
charge 


SIMPLE CIRCUIT terminates charge when batteries in unattended substation recover 


full voltage 
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nearer 11,000 kw. In addition a volt- 
age drop problem arose on three 
distribution feeders supplying a large 
number of motors operating at low 
power factor. 

Consideration of possible solutions 
to the power supply problem—adding 
boiler capacity, installing new tur- 
bines, etc.—led to the adoption of 
the selected method, both from a 
standpoint of costs as well as from 
the expediency with which corrective 
methods could be applied. 

Five 200-kva., 5-kv. capacitors were 
installed on the three distribution 
feeders; two 150-kva., 13.2-kv. units 
elsewhere made up the remainder of 
the 1,300 kva. The capacitors were 
installed in existing substation vaults 
and connected to existing lines by 
means of fused cutouts. With the 
adopted solution, it is now possible 
to handle a peak load of 11,100 kw. 
at 9,200 rkva. 


Charging Control 
for Small Batteries 


Once placed “on charge,” the 
small, low-cost, 12- to 18-volt bat- 
teries at unattended substations of the 
Nebraska Power Company are auto- 
matically tripped off when battery 
voltage reaches 2.2 volts per cell by a 
simple “charge controller” in each 
charger circuit. While good tripping 
service is demanded of these batteries 
their low cost does not justify elabo- 
rate maintenance. The device, to be 
described, permits a maintenance 
man to drop in at the substation once 
a week, trip the control to “charge” 
and leave termination of the charge to 
the automatic control. 

To place the control in operation 
plunger “A” is pushed up, closing 
contacts in both primary and second- 
ary sides of the rectifier supply trans- 
former circuit and sealing-in a hold- 
ing coil that keeps the transformer 
contacts closed during charge. When 
battery voltage builds up to 2.2 volts 
per cell the coil of a contact-making 
voltmeter “picks up,” closing contacts 
(normally open during charge) that 
short circuit the holding coil men- 
tioned. This allows the plunger in 
the holding coil to drop, disconnect- 
ing the charger from the line. A 200- 
ohm resistor is in series with the 
holding coil to limit voltage across it 
to safe limits and to limit the current 
through the contact-making voltmeter 
contacts when closing. 
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TF IT takes close figuring to get adequate 
trafhic-safety lighting out of your 

present system capacity, consider sodium 

lighting for dangerous intersections. 


Los Angeles, because of its exceptionally 
high ratio of motor vehicles to population, 
has a difficult problem. Analysis of accident 
records showed that most of the collisions 
occur during darkness at intersections. So 
sodium lighting was installed. The result? 
Hazards of night driving definitely re- 
duced—-by well-distributed illumination 


? 9 REDUCES ACCIDENTS 
YS AT INTERSECTIONS— 
USES LESS POWER, TOQ,, 









plus the caution color to signal approach- 
ing motorists. 


Intersection lighting with G-E sodium 
luminaires isn’t expensive. Typical inter- 
sections (diagramed at the right) can be 
illuminated with only two luminaires, if 
trafic is evenly divided. A map of your 
city will show similar danger zones. Call on 
the nearest G-E lighting specialist for help. 
General Electric, Schenectady, N. Y. 


FOUR YEARS OF TRAFFIC-ACCIDENT RECORDS 
AT 25 LOS ANGELES STREET INTERSECTIONS 


Two Years Before and Two Years After Installing Sodium Lighting 
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NDUSTRIAL ENGINEERING 


Switch By-passes 
Transformer 


By ARTHUR PALME 


Power Transformer Engineering Dept., 
General Electric Co., Pittsfield, Mass. 


A disconnecting switch that will 
by-pass a regulating transformer in 
those infrequent instances when it is 
being serviced by the maintenance 
crew was specially designed for an 
equipment furnished recently to a 
large Southern industrial plant. 

The switch requested was to be of 
the oil-immersed type, rated 15,000 
volts, 1,200 amp., for direct mount- 
ing on a 27,800-kva. regulating trans- 
former. The special requirement was 
that it should permit continuity of 
power supply while the transformer 
is disconnected for servicing. 

To serve the purpose, two sets of 
triple-pole, double-throw, gang-oper- 
ated, oil-immersed  knife-switches 
were mounted on a steel panel. Their 
poles were connected to one incoming 
cable, one outgoing cable and the 
transformer. When the switches are 


Inter- _+---8y-pass and disconnect-7 
lock ‘ 


' 
r--->_Vv 


Regulator 


SCHEME of connections for by-passing 
regulating transformer during maintenance 


in the lower contacts unregulated 
power comes in over one cable, goes 
into the transformer and emerges 
regulated through the other cable. 
When turned into the upper contacts 
unregulated power comes in over one 
cable and is immediately by-passed 
through jumpers into the outgoing 
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BY-PASS and disconnect switch mounted 


‘on transformer 


cable, entirely isolating the trans- 
former. 

The switch is not designed for cur- 
rent-interrupting duty. For this rea- 
son the operating handle of the 
switch is locked in the operating posi- 
tion and cannot be moved until the 
high-voltage oil circuit breaker has 
been tripped open. A_transforable 
key is used to provide an absolutely 
dependable interlock. 


Transfer Airport Load 
Among Three Circuits 


As commonly applied to rural and 
industrial substations, conventional 
automatic load transfer systems pro- 
vide for the switching of load between 
two synchronous lines—one a pre- 
ferred and the other a standby or 
emergency circuit. As an added pro- 
tection against service interruption a 
large midwestern airport recently 
adopted an extension of this arrange- 
ment which provides for automatic 
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transfer of load from a single pre- 
ferred line to either of two reserve 
lines in 10 cycles time from the loss 
of voltage on the principal feeder. 

While the system used is a rela- 
tively simple extension of the conven- 
tional arrangement, it offers advan- 
tages in service reliability which rec- 
ommends it to use in continuous- 
process industries where continuity 
of service is a prime consideration 
in power system design. 


Relay System 


A schematic diagram of the relay 
system is shown in the accompany- 
ing diagram. Under this arrange- 
ment operation of the three 400-amp. 
oil switches is controlled by relays 
which operate in case potential on 
the line supplying load drops below 
a normal value determined by the re- 
lay setting. With the load supplied 
by the preferred line, for example, if 
the line fails for any reason the 
switch transfers load to the first 
emergency line, providing it is ener- 
gized, but if not, then to the second 
emergency line. As the circuits are 
restored relays return the load to the 
“most preferred” circuit that is ener- 
gized. In returning to the preferred 
circuit the switch on the emergency 
circuit opens to interrupt load before 
the preferred line switch closes in. 
Electrical interlocks prevent any two 
switches being closed simultaneously. 

Potential indication on the pre- 
ferred and first emergency circuits 
is by means of V-connected potential 
transformers. However, no potential 
transformers are used on the second 
emergency line since the failure of 
voltage on this line results in an 
outage unless the preferred or first 
emergency circuits have become alive 
in the meantime. 
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AUTOMATIC switching scheme provides preferred and first and second emergency 


supplies for airport load. Connections are shown for normal operation. 
contacts “b” are actuated by mechanical action of main power switches. 


mally open contacts 


Power for the switch-operating 
torque motors is provided by a sep- 
arate power transformer in each of 
the three relay circuits. A holding 
coil is provided in each circuit to 
hold the switch closed. De-energizing 
the holding coil with loss of voltage 
allows the switch to drop open. 

The oil switches used in the air- 
port installation were manufactured 


, 
’ 


furnace is shown at right 
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Interlocking 
N. O. — nor- 


by the Electrical Engineers Equip- 
ment Company of Chicago and are 
100-amp., four-pole units (three 
phases and neutral) and carry an in- 
terrupting rating of 10,000 kva., al- 
though they are not used for short- 
circuit interruption service. Each 
switch has its own tank and mecha- 
nism, but all three are mounted in a 
common frame, 9 ft. long, 5 ft. high 
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and 46 in. deep over all. They are 
used on 4-kv. underground feeders 
which supply the airport. In addition 
to the electrical operation provided 
by the relay motor arrangement all 
of the switches can be manually 
operated. 

Provision has also been made for 
connecting any one of the three power 
feeders to the main airport supply 
bus to permit maintenance of the 
switch units without interruption of 
load. 


Bus-Type Wiring Used 
for Electric Furnace 


Simplicity, ruggedness and acces- 
sibility, as well as assurance of non- 
magnetic supporting structures, are 
typified by the bus-type wiring serv- 
ing the alloy steel furnace of the 
Pacific States Steel Corporation at 
Niles, Calif. The furnace is served 
from a 5,000-kva., three-phase, 2,400- 
volt primary, 15,000-amp. secondary 
furnace transformer. Power is ob- 
tained from Pacific Gas & Electric 
Company’ 60-kv. subtransmission 
network through a bank of three 
2,500-kva., single-phase, 60/2.4-kv. 
transformers. 

Service to the furnace transformer 
is brought underground from the 
main switchboard to the simple bus 
arrangement shown in the accompany- 
ing picture for connection to the 
transformer primary windings. The 
secondary bus consists of seven 
$x6-in. copper bars per phase 
mounted on non-magnetic supporting 
structures. 


PRIMARY transformer bus connected to switchboard through underground cables (left); secondary bus from transformer to 
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Lighting “Surgery” for 
Industrial Operations 


To help industrialists in and 
around Chicago work out lighting 
problems arising from __ intricate 
manufacturing operations the Chi- 
cago Lighting Institute has recently 
added a unique industrial lighting 
“surgery,” or “operating room,” to 
its regular industrial lighting labora- 
tory. Feature of this “surgery” is 
an unusually flexible direct and in- 
direct lighting system using both flu- 
orescent and incandescent which can 
be used in a number of combinations 
to yield as high as 2,600 ft.-candles 
on concentrated areas. 

The “lighting surgery” is a plywood 
cubicle, roughly 7 ft. on a side, 
painted flat white inside, and lighted 
by daylight-quality fluorescent lamps 


in an indirect trough reflector to give 
general illumination of exactly 100 
ft.-candles at every point in the cu- 
bicle. Fixtures are arranged, as 
shown, on the four walls and ceiling 
and are separately switched to give 
the ultimate flexibility for experimen- 
tal purposes. A separately switched, 
direct fluorescent fixture, two 300- 
watt incandescent reflector lamps and 
two 6-volt spotlights are used to 
build up extreme lighting intensities. 

The lighting surgery has been use- 
ful in working out such lighting prob- 
lems as disclosure of diagrams 
scribed on specular metal, tin, alumi- 
num, steel—a common problem in 
sheet metal working industries and 
toolrooms—and in developing proper 
lighting for objects with deep recesses 
such as hollow cylinders, core cast- 
ings, interior threads, tapped holes, 
etc. These two lighting problems re- 


I"x3" bracing ~ 


- 4" plywood walls painted flat white 


lam, 


Circulation 
—_——__—_—_——> 


4 


a 





= RR 
-2- 36" fluo- 

rescent lamps, 

end to end ---- 


24° fluorescent 
in direct 
fixture over 
test bench 

4 


| 
' 
' 
' 
' 
' 
' 
1 
' 
' 
4 


7’ approx. --- 


ceiling of 
+" plywood 


As 
[\ 3x¥" door frame 
B! 3X14" door trim 
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reflectors ---~- 


quire diametrically different ap- 
proaches and illustrate the flexibility 
of the new lighting surgery. 

For disclosure of scribed diagrams 
on specular metal the cubicles’ indi- 
rect trough lighting seems to be the 
best solution. Under indirect light 
sheet metal reflects a large low-bright- 
ness area (the ceiling) and “glows” 
with a fairly uniform intensity. 
Scribed marks pick up some light 
from vertical walls, but reflect it in 
all directions. Very little is directed 
to the eye. Lines consequently appear 
dark and easily legible. However, 
when incandescent spotlights are 
trained on the area, light from the 
surface of the metal is reflected to one 
side, while that from scribed marks 
and other scratches is reflected toward 
the eye, disclosing all scratches, 
scribed or accidental, in confusion. 

Where objects have deep recesses 


300-watt reflector 
‘ Jamps (spot) 








120/6-8v. 


transformer —--- 


Plan Section Near Top 


Elevation 


22 - 36" fluorescent (daylight) lamps required 


FLEXIBLE, direct and indirect, lighting in unique “lighting surgery” at Chicago Lighting Institute 
leads to quick solution of intricate industrial lighting problems 
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“50 & 100 FOOT CANDLERS“ ons | 
RLM Conilinrscowe Dhreway 


FLUORESCENT LIGHTING ss / A i. 
SYSTEM 





IVANHOE “50 & 100 FOOT CANDLERS” giv | 
defense plants and subcontraciors higher il 
lumination...30 to 50% lower installation cost ‘ 


i 
| 


... faster installation...simplified maintenance 





HLUSTRATION—PRATT & WrulNeY Div. N.B.P. CO. WORKS FULL SCHEDULE ON DEFENSE ORDERS 


' 


MILLER-IVANHOE 
INSTALLATIONS 


pringfield Armory * Frankford 
al * Curtiss-Wright Corp. 

* Grumman Aircraft * Republic 
viation Corp. * Fairchild Avia- 
* DuPont Company °* East- 
an Kodak Co. * Hercules 
owder Co. * Liberty Aircraft 
oducts * Uxbridge Worsted 
®. * Sperry Gyroscope Co. * 
anger Engineering Co. * Pratt 
Whitney * United American 
ch * New York Shipbuilding 
Combustion Engineering ° 
hited Aircraft * The Austin Co. 


ANHOE "50 & 100 


OOT CANDLERS" 
a 


@ Here is an unequalled opportunity to help 
your country, your customers, and yourself. 
An opportunity made possible by IvANHOE “50 
& 100 Foot CanpLers”, the ORIGINAL continu- 
ous fluorescent lighting system, recently ac- 
claimed by lighting experts as “thenewlighting 
standard for industry.” 

IvanHoE “50 & 100 Foor CanpLers” are 
guaranteed and proven... proven by more 
than two years of service in America’s armories 
and arsenals, aviation plants, precision instru- 
ment companies, defense plants of all kinds. 


No other fluorescent lighting equipment 
wears such service stripes ... offers such note- 
worthy benefits to buyer and seller alike. 


Users benefit by better working light, 
speedier output, and lower production costs. 
Utilities benefit by increased load—hbetter light- 
ing standards. Contractors benefit through 
more jobs—particularly today in defense sub- 
contracting plants which must have high qual- 


'GHER ILLUMINATION—50 to 100 foot candles—for faster, 


f production 
TO 50% Lo 


Production quicker. 


~one LIGHT DISTRIBUTION—Production equipment can 
at any time without necessity for changing lighting. 
MAINTENANCE—FEasy to clean, removable por- 
LoWANe reflectors—save valuable man-hours for production, 

cee FOR FUTURE LIGHTING NEEDS—lIllumina- 
dlescence “P t© 45% practical without new fixtures—lower 


MPLIFIED 
~enamel 


——greuter worker efficiency. 

to 809 WER INSTALLATION COSTS—Fixtures contain 
STE 7o of necessary conduit—make defense dollars go further. 
— INSTALLATION—Steps up building schedules—plants 


Prompt Deliveries— 
Superlative Service 


We are constantly striving to 
keep deliveries moving smooth- 

st and ahead of building 
schedules. And no major in- 
staliation goes in without a 
Miller engineer on the scene 
- + « to live with the job until 
it_ is operating at maximum 
efficiency. 


Pao bitota) 


ity lighting to win and hold precision work. 
Distributors and jobbers benefit by an oppor- 
tunity to work closer with qualified contrac- 
tors for mutual profit. 


These benefits, buttoned on to those offered 
by Miter Trorrers (see below) for office 
lighting, give you a proven, guaranteed, and 
complete “lighting package” for helping cus- 
tomers today. Write for full facts. 


For Offices, Drafting Rooms and Similar 
Installations ... Use Miller Troffers 


MILLER TROFF ERS—continuous re- 
cessed fluorescent lighting system — are 
ideal for offices, drafting rooms and even 
factories with acoustical or other hung 
ceiling constructions. Proven and guar- 
anteed, they, too, are providing better 
light and increased worker efficiency for 
many progressive organizations. More 
than 25 miles of MILLER TROFFERS 
are in service today. Ask for Bulletin 2G. 


THE MILLER COMPANY 


MERIDEN, CONN. 
Pioneers in Good Lighting Since 1844 


@ MILLER OFFERS A COMPLETE LINE of incandescent and fluorescent lighting equip- 
ment, backed by almost 100 years of commercial and industrial lighting special 
There is an answer to your problems in this unbiased lighting service 
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© Here’s the book that tells you 


ments Ot set up in the Comply with the mmmum seavieg 
“SPECIFIC ATIO) 
FITTINGS NS FOR LUMINAIRES, 


Siete | why Certified FLEUR-O-LIER fix- 
=e tures give you and your customers 


fluorescent lighting at its best! 


Use the coupon to get your copy. 


$2 (1448) ELECTRICAL WORLD @ November 1, 1941 
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ED / Famous, impartial Electrical Testing Laboratories 
TE S T * test FLEUR-O-LIERS on such vital points as: 
flicker correction, durability and safety, depend- 
able ballasts and starters, efficient lighting performance, and 
high power factor (over 85%). 


(FIED! Based on these tests, E. T. L. gives the 
cERT FLEUR-O-LIER MANUFACTURER the 


right to affix the label of certification to all 















fixtures identical to the sample submitted. This label is your 
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ete nT 
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10 be troe from defects one PrePenY inetang 


assurance that the fixture meets 50 rigid specifications set up 
by MAZDA Lamp makers for better light and better service. 


NTE E D ¢ Certified FLEUR-O-LIERS are guaran- 
GU A RA * teed by their manufacturers to be free 


from any defects of material,workman- Pree within tat ant Savery purchaser, Shera Pua 









‘ - ‘ Company will Formish nee on armel Conditions of nate 
ship and assembly for a period of ninety days. Note complete tte ond wil come coy ten or Patt enthonge for cap tend 
° Flevr-O-Lier orkmanship or improper 
guarantee at right. remnntene rosie the wee of stag ca 
(NAME OF MANUFACTURER) 


f Over 25 million advertising messages 


D VE RTI S E D * ~ this fall make the FLEUR-O-LIER pro- CERTIFIED BALLASTS AND s 
, All Certified TARTERS 
| gram the largest ever put behind fluores- O-LIERS 1 LEUR- 


A p , ; : ARS are = 
cent lighting fixtures in any three months’ period. It’s headed Ped with certified bay 
by Saturday Evening Post, Time, Newsweek and a big list of 
trade and business magazines reaching the majority of your 


customers! 


TEAR OUT AND MAIL 


Fleur-O-Lier Manufacturers + 2126-11 Keith Bldg, Cleveland, Ghio 


Please send me FREE new booklet “50 Standards 
for Satisfaction,” together with list of Fleur-O-Lier 


J 


manufacturers. 
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Address | 
City State 
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“er Rolo Sith Co. sean ABA 
Senor 50. insane “en CURRENT Annes. 


OOK Behind the Dial 


Before Selecting Switchboard Instruments 


Appearance is important, to be sure. That’s why all Roller- 
Smith instruments are styled up-to-the-minute in attrac- 
tive black cases . .. and equipped with legible, easy-to-read 
dials. But the vital parts of any instrument are behind 
the dial. The construction of the mechanism . . . the size 
of the magnet . . . the materials and careful workmanship 
—these are the factors that determine long-time accuracy 


and freedom from trouble. 


Now, look behind the dial of a Roller-Smith Type RD. 
Notice the generously proportioned tungsten steel magnet 
... the permanent magnet moving coil mechanism . . . the 
sturdy bridge construction which assures permanent cali- 
bration. 


Complete information and prices are contained in Catalog 
48. Get your copy today from our nearest representative, 


or write Roller-Smith, Bethlehem, Penna. 


een nen a arene 


Electrical Measuring and Protective Apparatus 
ROLLER-SMITH COMPANY "= 


itchbeoards * Meteo! Enctosed Switchgeor * Electrical tnstruments 
faaces and Outdoor Ot Cirevit Breakers + Air Ciecuit Breakers 
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projected light is the only type that 
will penetrate to the bottom of the 
cavities. The projector lamps and 
spot lamps in the cubicle are effect- 
ively used to work out good lighting 
for problems of this type. 

High-intensity lighting, obtained in 
the cubicle from the 300-watt ceiling- 
mounted projector lights and the 
6-volt automobile spotlights, can be 
used to give a magnifying effect, 
where small-minute objects could not 
be seen at all under low intensities. 
If minute parts are illuminated with 
2,500 ft.-candles, and care is not exer- 
cised, glare from the object or back- 
ground may prevent the eye from see- 
ing what is required to be seen. This 
order of illumination may still be 
used, if background lighting is care- 
fully worked out. 

For example, an object illuminated 
to 2,500 ft.-candles may require a sur- 
rounding field of several hundred 
foot-candles to reduce background 
contrast, but this field cannot be a 
large one, and surrounding it again 
should be another field of an average 
brightness somewhere between 1/10th 
and 1/20th the brightness of the field 


for which it forms a background. 


“Cathodic” Unit 
Prevents Corrosion 


By L. M. DURYEE 


Industrial Power Engineer 
Connecticut Light & Power Co., Waterbury 


Every five years the Naugatuck 
(Conn.) Water Company found it 
necessary to paint the inside of a 
200,000-gal. storage tank to prevent 
damage from corrosion, and this job 
cost $1,000 besides taking the tank 
out of service. William H. Moody, 
general manager of the company, in- 
vestigated methods of reducing this 
maintenance cost, and as a result in- 
stalled a “cathodic” protective de- 
vice last spring which consumes but 
25 kw.-hr. per month for each elec- 
trode and eliminates the need for 
painting. 

The unit converts 110-volt a.c. en- 
ergy to low-voltage d.c., using the 
tank as the cathode and three anodes 
in the water. Each anode is 2.5 in. 
in cross-section and 7 ft. long. The 
tank is 30 ft. in diameter and 40 ft. 
high. In its operation the cathodic 
protector brings about a minute plal- 
ing action within the tank which 
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maintains a delicate balance of min- 
eral deposit on the inner surface. Only 
this slight electrolytic action is re- 
quired to keep the tank corrosion- 
free. The first reaction when the cur- 
rent is turned on is the formation of 
hydrogen bubbles at the surface of 
the tank. Gradually hydrogen gives 
way to a slight mineral deposit, which 





CONTAINER on tank for a.c.—d.c. 
which eliminates internal surface painting 


unit 


is kept under perfect control by the 
allowable current which flows from 
the d.c. output side of the equipment. 
Preliminary tests conducted on the 
mineral content of the water before 
the installation was made indicated 
conclusively that this new applica- 
tion of an old electrical principle 
would retire the equipment invest- 
ment in something less than four 
years. The protective device is a 
product of the Rusta Restor Corpora- 
tion, Fremont, Ohio. 


Strap-On Heaters 
for Low Income Group 


Convinced that many of its low- 
income customers who had_ been 
using furnace oil or other water heat- 
ing equipment would become electric 
water heating prospects if low-cost 
equipment was available to convert 
their old equipment 
to electric operation, 
Public 


Service Company late 


\\ isconsin 


complete by the company, consists of 
a 1,000-watt strap-on heater, surface- 
type adjustable thermostat, plastic in- 
sulating jacket and shut-off and pres- 
sure-relief valves for the cold water 
intake. 

A number of these heaters were 
installed during 1940 in employees’ 
homes to test their operation. A 
careful record was kept of these early 
experimental installations and data 
from several typical installations are 
summarized in the accompanying 
table. These data reveal an average 
efficiency for the strap-on unit of 
3.8 gal. per kw.-hr. when applied to 
tanks of 40 gal. capacity. Revenue 
from such installation, to which the 
l-cent water heating rate applies, 
averages $2.54 per month for families 
ranging in size from three to six 
members. Efficiency of the strap-on 
unit of 3.8 gal. per kw.-hr. compares 
not unfavorably with an average of 
slightly over 4 gal. per kw.-hr. for 
design heaters of comparable size, it 
is stated. 

Of the installations in the accom- 
panying table all but one (Case No. 
3) were satisfactory. In this case— 
where a 750-watt instead of a 1,000- 
watt heater was used—the user re- 
ported shortage of water on wash 
days and slow recovery. 

While it might appear that the con- 
version unit would cut into the mar- 
ket for design heaters, this is avoided 
through careful merchandising. No 
concentrated effort has been made to 
campaign the conversion heater. It 
is sold only in cases where it is evi- 
dent that the customer would not be 
able to purchase the higher-priced 
design heater and was being forced 
to continue with a furnace coil in- 
stallation or accept substitute heating. 

Under the company’s merchandis- 
ing plan 75 percent of the increase 
in the customer’s monthly bill for a 
two-year period can be _ applied 
against the cost of the equipment. 
It is thus possible for the customer 
to earn the entire cost of the heater. 
About 50 have been sold in this way. 





Summary of Trial Ins‘allations 


lost nl : 1 1 2 3 4 5 
: year ploneerec Size of family... 5 4 4 3 6 
the development of a Tank size, gal... 40 40 40 4 40 
: “ 642. °299 Element, watts............. 1,000 1,000 750 2-500 1,000 
conversion “kit Insulation, in. ... 2-in. felt 2-in. felt 2-in.felt — | — 
which 7 — . Av. mo.* cost; dollars.... 3.03 2.18 2.68 2.66 2.17 
ich it now retails at Average temp., deg. F... — 150 145 133 140 
>44.50. Gal. water per kw.-hr. 3.76 3.478 3.899 4.13 _ 


This kit, installed 


*Average monthly operating cost for 4 mo., April, May, June, July. 
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EQUIPMENT THAT 
_ MEANS 


SAFETY 








W/ HEN your life depends on a strap no 
wider than your three fingers, it’s im- 
| portant that every inch-of it is the finest 
| human skill can make. The painstaking 
care that enters into the manufacture of 
Klein-Kord Safety Straps—the rigid in- 
spection that each one is subjected to—is 
your assurance that when you throw your 
weight back, your strap will 
hold you fast. 


Your copy of the Klein Pocket Tool 
Guide will be sent on request. 


ASK YOUR SUPPLIER 
Foreign Distributor: 
International Standard Electric Corp., New York 


| mm @ig|, & Sons 
Establishes 8 | Chicage SA 





3200 Belmont Avenue 


Chicago, Illinois 
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Mercury Control Has 
High Power Step-Up 


By K. A. OPLINGER 


Research Engineer, Westinghouse Electrical & 
Manufacturing Company, East Pittsburgh, Pa. 


With a power amplification of 
100,000 a totally inclosed column of 
mercury that rises and falls to actuate 
electrical contacts sealed into the col- 
umn, has been turned experimentally 
into a new control device that may 
form the basis for a new and versatile 
system of regulating motor speed. 

A stainless steel bellows below the 
mercury column acts as a reservoir; 
electrical contacts, spaced roughly 3's 
in. apart, are sealed into the column. 
As the bellows is compressed the mer- 
cury rises and successively short cir- 
cuits the contacts, thus forming a 
series of mercury switches. By select- 


ing a large ratio of bellows area to 
capillary cross-section a slight com- 
pression of the bellows is sufficient to 
raise the mercury the full height of 
the tube. 

The bellows can be actuated by a 
mechanical driver, such as a cam or 
lever, so that it can be employed as a 
speed-control device, with the tube 
contacts controlling a motor rheostat. 
An electro magnetic element can be 
used to make it respond to changes in 
voltage or current. 

Because there is low voltage be- 
tween adjacent contacts and because 
these contacts are sealed in a hydro- 
gen atmosphere relatively large cur- 
rents can be handled. 

The device was tried on a 220- 
volt d.c. circuit and the current was 
varied from 12 to 30 amp. After 
five million operations the contacts 
showed no sign of wear. 


t-Sea/ off 


Gas spoce--} 


Insulation 4 
NY externa/ 
2zzA kezz74 resistors 


a " 
Mounting bracket 


“MERCURYSTAT” control device (left) employs 40 electrical contacts spaced along a 


vertical tube containing mercury. 


In this experimental single-phase model (right), 


0.015 in. bellows movement covers or uncovers all the contacts, a ratio of about 
150 to 1. Change of 0.05 watt in coil driving bellows will raise mercury column to full 
height and the change in power controlled may be 5,000 watts, giving a power amplifi- 


cation of 100,000 


$6 (1452) 
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Regulator Relay 
Betters Voltage 


By eliminating pivots, all bearings 
save one, and a multiplicity of ad- 
justable elements from the conven- 
tional contact-making voltmeter used 
on modern feeder voltage regulators, 
and substituting a novel “integrating 
contactor” for the usual seal-in coils 
and secondary relays, Allis-Chalmers 
has achieved a regulator voltage-con- 
trol design for which easier adjust- 
ment, closer voltage control and re- 
duced maintenance are claimed. 

Balancing of the beam for different 
voltage levels is achieved by using a 
rheostat in series with the voltage 
sensitive solenoid instead of by ad- 
justing the tension on balance spring. 
Only one of the two contacts which 
actuate the secondary relays—to run 
the regulator motor up or down—is 
adjustable, the other is fixed. 

A new element known as an inte- 
grating contactor allows a very nar- 
row setting of the voltage control 
relay. Essentially the integrator is a 
small  split-phase, induction disk 
motor operated directly from the volt- 
age control relay. The motor is 
started when either the “raise” or 
“lower” operating coil is energized 
by contacts on the voltage control 
relay. 

If the “raise” operating coil is 
closed the disk rotates at a uniform 
speed, bringing a tripping position 
around to close a switch operating the 
regulator motor. If the “lower” coil 
is closed the disk runs in the opposite 
direction and the lower switch oper- 
ates the regulator. 

The integrator is brought back to 
center position by an auxiliary switch 
which is closed as soon as the disk 
runs off the center position. The 
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LINE MATERIAL COMPANY 








- There should be a brilliant and thrilling chapter on 
= the achievements of the electric light and power 
hen the story of this defense effort comes to be written. 


at Line Material, we see it from an unusual vantage point—close 


enough for sharp detail—remote enough for good perspective. 


For our work is often where former capacity must suddenly be doubled 


or tripled overnight . . . where gigantic munitions plants must be served 
without delay. 


We see the fight and drive and technical strategy of men who accept 
seemingly impossible assignments. But somehow, they manage to make 
delivery at the main-switches of immense new war-tool factories 
the myriad outlets of normal industry 
domestic service. 


... and yet maintain the usual 


Apparently, the time is yet to come when the final limit of the indus- 
try’s strength and ability can be fully measured. 


Find Out Why It Is\) 


Like all Line Material Fuse Cut-outs, the L-M 


“P.V.D.” is of basically sound construction. This is 


the normal result of over 20 years pioneering and estab- 


lished leadership in fuse cut-out research. 


The illustrations and expla- 
nations which follow illus- 
trate and describe its con- 
struction, performance, and 
service features which make 
it possible for us to say “it is 


the only cut-out of its kind.” 


am, The dropped-out 
O™ In the “P.V.D.” Cut-out 2 ) or indicating po- 
"9 the arc is cleared inside “a sition of the fuse 
“== the tube before the con- cartridge assures a large 
One of the most im- tacts separate. This is because air gap between the con- 
£y portant features of of the split-second action which tacts, thereby prevent- 
the “P.V.D.” Cut- follows the separation of the ing any external arcing. 
out is the link flip-out de- blown link. The latching lever There is no leakage, no 
vice which assures instant releases the tube, permitting it radio interference. Because’ metal 
The “P.V.D.” Cut-out separation of the blown to drop to the indicating posi- slides on metal when the cartridge 
1 is always protected. fuse link parts before the tion. The upper contact follows drops, it operates smoothly without 
The rugged Bakelite latching lever releases the this tube 
door remains closed even tube to the indicating posi- therefore, maintains contact dur- positive operation under all weather 
after the fuse link has blown. tion. There is a_ positive ing a good portion of the down- conditions. In addition to this, the 
Its contacts assure safe, cooi time delay. The flip-out ward travel of the tube. This dropped-out position is a signal easily 
operation because they are device snaps down, the absolutely assures the are being seen from the ground and prevents 
always sealed from weather, blown link is separated in- cleared before the contacts sep- hunting for the cut-out with the 
dirt, and corrosion. stantly. arate. blown fuse link. 


when dropping and, sticking, which assures dependable, 
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sWetter..Learn flow lt saves lime and Money — 
Another advantage of the L-M “P.V.D.” Fuse Cut-out is the time saved in restoring outages. | ) 
The “P.V.D.” can be re-fused in one minute—a safe, easy operation done right on the pole. if 












am The Bakelite door of the 
> “P.V.D.” lifts off the dead Once the new link is in- 
‘ hinge in one easy move- The new fuse link slides into serted, it is simply a mat- | 
ment. The fuse cartridge cap is and through the “P.V.D.” ter of seconds to pull it 
easily unscrewed and the removal fuse cartridge without a over the spring-actuated flip-out 
of the blown link is a matter of hitch. It is only necessary to re- device and fasten it with the 
seconds, place the fuse cartridge cap. knurled nut. i 
, j 
il 
| 
When this is done, hook the 
door back onto its hinge i 
and swing it shut in one | 
continuous, easy movement. The 
entire operation of re-fusing can 
be done by any lineman in sixty | 
seconds. 
| 
oe Vo ‘ | 
Probably one of the biggest advantages of the se C f 
‘P.V.D.” family is the fact that its Bakelite lA ~, ¥ _—™ F i APG 
doors are inter-changeable for use with- the ? BOY WK 
o— 6, and RP-515 reclosing cut-outs. This inter- ff Af 
en 4 


ability means savings in reduced inventory “g Vi dp * ; 
an ne in restoring outages. wu . a 


here is 


her dis- 

Vantage 7 a . : 
ee e door When you standardize on L-M Cut-outs and co- 

a door 7 oe ordinate your fusing with L-M Links, you put 

_ . ed, the yourself in a position to save more time and money 

instant anna than you can with any other make of cut-out. 

aoe onnect Write for special bulletins covering in detail L-M 

tionary a wae Fuse Cut-outs, or secure full explanation from your 

cating 1 blade. L-M representative. 
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Continuous silicon strip 
steelin various widths 
makes possible a wound 
core. 


Split gears are placed 
around insulation on each 
side of core preparatory to 
winding the round coils. 







Ge, 
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(sO 





. 


Core, wound from uniform 
hot-rolled endless _ silicon 
strip steel, clamped ready 
for annealing. 


The round coils of the 
L-M ROUND-WOUND 
Transformer are wound di- 
rectly on to the wound core. 


It Offers You MORE Because Of Its Inherently Correct Design, 


Fine Materials, Superior Production Methods 


There are other modern. distribution 
transformers, but no other distribution 


transformer is designed and built quite 
the same as the L-M ROUND-WOUND 


Transformer. 


L-M engineers have developed a method whereby they 
secure an inherently ideal combination of coil and core 
assembly. In addition, L-M ROUND-WOUND Trans- 
formers are being produced in the most modern man- 
ner. The resulting advantages to you are: 


3. 
The L-M 


Better regulation at all power factors. 


Better ratio of losses. 
Uniformly low exciting current. 
Uniformly high impulse strength. 


High short-time over-load capacity. 


ROUND-WOUND Transformer is bui! in 


accordance with the new NEMA specifications an 1s 
available in 1144 to 25 Kva, 2400 to 7620 


volts, ratings. 


All of these factors are amplified and tech- 


nically illustrated in Bulletin LMB-41161. 




















Solenoid. 


Floating §& 
beam- »gq 


Adjustable” 
contact : . 
‘Knob for adjustable 
contact 


Cam operated-*. 
switch 7 





REDESIGNED contact-making voltmeter has fewer adjustments,—no seal-in coils (left). 
Integrating contactor replaces compounding coils and secondary relays on regulator 


voltage control 


switch closes in a direction opposite 
to the direction of disk rotation, ener- 
gizing an operating coil that gives an 
opposing torque of lower magnitude 
than that of the operating coil ener- 
gized by the voltage control relay, so 
the integrator continues to run in the 
original direction. 

If the voltage control relay opens, 
the operating coil energized by the 
auxiliary switch starts the disk back 
toward the center position at ap- 
proximately the same speed that it 
ran ahead. Thus the integrator disk 
runs ahead when voltage control relay 
is closed and returns when the voltage 
control relay opens. As a result, it 
adds up the time that the voltage con- 
trol relay is closed, and if it is closed 
more than it is open the driving motor 
of the regulator is energized to cor- 
rect voltage. 

The circuit is temperature-com- 
pensated so that voltage will be held 
practically constant through a tem- 
perature range of minus 20 deg. F. to 
plus 120 deg. F. Variation is always 


J. R. Kearney Corporation 





less than $ volt and considerably less 


over the normal operating range. 


Double Dead-end 
Serviced While Hot 


Either string of a double-dead-end 
can be removed from an energized 
line by means of a new Kearney live- 
line tool. Demonstration was given 
recently by the regular live-line crew 
of Metropolitan Edison Company un- 
der supervision of Thomas Bowen for 
the J. R. Kearney Corporation. The 
tower was on a 110-kv. double-circuit 
line. 

The device consists essentially of 
two clamps to be attached to the 
dead-end yokes and 13-in. diameter 
tension rod and two other wood rods 
to form a cradle for the released 
string of insulators. It has an 8,000-lb. 
tension rating and in the accompany- 
ing tower picture was sharing with 


CLAMPS attach to double-string yokes; tension carried by lower rod: two upper rods 
form cradle to support released string. Group comprises staffs of Metropolitan Edison. 
Pennsylvania Power & Light, Pennsylvania Water & Power, Sardoni Construction and 







ELECTRICAL WORLD @ November 1. 1941 


the undisturbed string the tension of 





a 1,900-ft. span of 336,000-cir.mil 
ACSR. 

After the clamps are firmly attached 
to the yokes by means of conven- 
tional live-line tools the tension in 
the rod is created by crank-handle on 
threaded nut until the cotters can be 
removed from the defective string. 
The tool is reversible for use on the 
alternate string; longer rods are pro- 
vided in the 220-kv. pattern. 


Abrasive Protection 
for Cable Sheath* 


Conditions of voltage and electro- 
lyte composition under which the 
tetragonal or red modification of lead 
monoxide is formed at room tempera- 
ture were subjects involved in the 
study of formation of lead monoxide 
as a cable sheath corrosion product. 
The studies were made by Edgar F. 
Wolf, assistant to superintendent, 
electric testing department, Consoli- 
dated Gas, Electric Light & Power 
Company of Baltimore, and Charles 
F. Bonilla, associate professor, de- 
partment of chemical and gas engi- 
neering, Johns Hopkins University, 
according to a recent paper presented 
to the Electrochemical Society. 

“Low salt concentration, voltage 
below one volt, and low solubility of 
the lead salt of the corroding anion 
are found to favor red lead monoxide 
formation. The heaviest yield of lead 

*From ‘Formation of Lead Monoxide as a 
Cable Sheath Corrosion Product,"' Electro- 


chemical Society, presented at Cleveland, April. 
1941. 








ONE STRING of double-dead-end removed 
while line tension is shared by remaining 
string and the new dead-end tool 
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You wouldn’t make a gas 
connection with a set screw 
connector. An electrical con- 


nection is just as important, 


Stop those current losses 
with a connection that grips 
the cable like a Gorilla. The 
principle of the nut and wedge 
are used for a maximum com- 
pression. Dependable locking 
action in every conductor. 
Pressure 1s uniformly distrib- 


uted over full contact area. 


A “Gorilla Grip” Connector 
requires no special tools and 
may be used over and over 
again without loss of efficiency. 
Investigate, write for descrip- 


tive literature. 


900 Fulton Buiiding Pittsburgh, Pa. 
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monoxide with the minimum solution 
of the anode was obtained in phos- 
phates and silicate solutions in the 


| range of 0.1 N and at one volt poten- 


tial from anode to cathode.” 

In two typical cases of the forma- 
tion of tetragonal lead monoxide 
“corrosion occurred at the point 
where tin-coated bonding straps were 
soldered to cable sheaths for electro- 
lysis protection. The copper strap ran 
along the sheath for several inches. 
The cables were incased in a }-in. 
coating of 1:3 portland cement-sand 
concrete for fire protection in the 
manhole.” The authors are of the 
opinion that “corrosion was caused 
by galvanic action between the tin- 
coated copper straps and the lead in 
the presence of moist concrete. The 
open circuit potentials to lead are 
given in the following table, in equi- 
librium with air”: 


Initial Potential with Respect 
Electrode in 


"Tinned" 
Copper 
40-60 solder 


to Lead 
1:3 Cement-Sand Concrete 


0.524 volt (cathodic) 
0.491 volt (cathodic) 
0.006 volt (cathodic) 


copper 


Tests were miade of fireproofing 
materials prepared from mixtures of 
quartz sand with a large number of 
brands of portland cement. “All of 


~ 


them produced serious corrosion of 
lead in contact with copper. High 
alumina cement produced much less 
corrosion than portland cement, but 
it was not free from localized pitting. 
Under some manhole conditions the 
high alumina cement fireproofing 
completely disintegrated within three 
years. Some trade-name commercial 
fierproofing preparations were dis- 
tinctly better than portland cement in 
regard to corrosion. However, others 
were quite corrosive.” 

The analysis has developed a 
method for producing tetragonal o1 
red modification of lead monoxide in 
such a way that coatings can be ap- 
plied to cable sheath as a form of 
mechanical protection against abra- 
sion. 


New Hardware on 
Boulder Lines—I 


Unit packages, which form the 
basis for all conductor connectors, 
strain clamps, jumper clamps and sta- 
tion bus clamps, are the substance of 
a now-proved theory of high-voltage 
line hardware conceived on the first 
two lines and more fully developed 


UNIT PACKAGE forms basis of connector and clamp assemblies on 287-kv. Boulder 
Dam lines 


| Two unit packages plus a coupling make up 
| a conductor 


National Electric 


PROOCOCTS CORPORATION 


connector. One unit pack- 
age plus an eye makes a strain clamp. 
Separate clamps are used for cable 
and jumper loop, to keep total weight 
down; each is connected separately to the 


| yoke at the end of the double string of in- 


ELECTRICAL WORLD e 


sulators and joined by a flat-flexible copper 
braid. Jumper clamp or bus station clamp 
is identical with a strain clamp. To make a 
conductor connection the parts of a unit 
package are placed on a conductor end 
and a small hydraulic press is used to 
squeeze them on. 


November 1, 194! 
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A TRUE EYE FOR BRASS. In every department at Revere Copper and 
Brass Incorporated you will find men who have a “knack’”’ for brass. 
Men like Peter Gura, for instance, who has been with Revere for 
thirty-five years—a man whose eye can tell to a hair when a brass 
shape is out of true, and who can set it straight as a plumb line with a 
practiced twist of his hands. In operations such as this, which would 
baffle a machine, Revere sees an opportunity to put an extra ingredi- 
ent—the human touch—into copper and copper-base alloys. That is 


one of the many reasons why Revere materials are so trustworthy in 
strengthening America’s defense, and why the end of the emergency 
will find Revere so well prepared for the advancing needs of industry. 
Revere Copper and Brass Incorporated, 230 Park Avenue, New York. 
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Take the problem you have before you today—for instance. 
Somewhere in the Lincoln Reference Book there is a section 
devoted exclusively to the subject. Complete with illustrations, 
diagrams, tables and code—all gathered from authoritative 
sources—all up to date, and all in one book with comprehensive 
indexes. 


WHAT IS IT WORTH TO KNOW? 


To know that your next electrical installation will be planned 
with up-to-date practical information; that it will be the most 
economical method; that it will meet all requirements; and that 
installation and servicing difficulties will be avoided? What is it 
worth to have 1200 pages of factual data, and no advertising, 
1200 illustrations, 326 diagrams, 315 tables and the complete 
Code all classified in 30 sections with a complete index and simple 
method of finding what you want? 

The Lincoln Electrical Reference, compiled by E. S. Lincoln, 
Fellow A.I.E.E., at the request of leaders in the electrical field, 
is the result of four years of intensive effort. It is up-to-date now, 
and will be kept up-to-date by a supplementary service. 


ELECTRICAL MODERNIZATION BUREAU 


ROOM 805 W « 60 EAST 42nd STREET » NEW YORK, N. Y. 


\\ Lincoln 
AY 
: vi 


\ 
REFERENCE 


\\ 


$15 per Copy 


Your Copy on Consignment 
Send an order or letter. 
See it first—then send 
your check or return the 
book express collect—as 
you wish—no obligation. 
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on the third 287-kv. Boulder Dam line 
to Los Angeles, Calif. 

Throughout this system, General 
Cable hollow copper type HH con- 
ductor was used. Since all elements 
of the conductor are on the surface, 
this cable offers simplified possibil- 
ities for gripping, inasmuch as any 
type of clamp can take hold directly 
of the conductor even more easily 
than with concentric strand. 

The unit package contains a thin- 
walled tubular plug which is driven 
into the center of the cable, a bronze 
slotted cone that fits over the con- 
ductor, an outer fitting with an in- 
ternal slope that is the same as the 
external slope of the cone and a flat 
disk to serve as a barrier against the 
possible entrance of water. With this 
system a conductor connector is 
formed by the combination of two 
unit packages and a coupling—8} in. 
long over all. 


Application 


In assembly, the elements of the 
unit package are placed on a con- 
ductor end and a small Burndy hy- 
draulic press is screwed on_ the 
threads of the outer fitting. This 
press has a release valve that opens at 
a pressure equivalent to a tension on 
the conductor of 10,000 lb.—above 
maximum design tension. The whole 
process of cutting a conductor, ap- 
plying two units of a unit package 
attaching the press, applying pres- 
sure to force the parts onto the con- 
ductor and then removing the press, 
requires less than three minutes. 
After the hydraulic press has at- 
tached the main fittings of a unit 
package to a cable end the rest of 
the work is merely a matter of unit- 
ing two such connections by means 
of a coupling to form a connector, 
or screwing in an eye on one of them 
to form a strain or jumper clamp. 

One additional refinement might 
be mentioned. The coupling is not 
provided with a right- and a left- 
hand thread, as is a turnbuckle. The 
thread is continuous and is left-hand. 
The coupling is run all the way back 
over the threads of one of the fit- 
tings. The other fitting on its cable 
is butted against the first one and the 
coupling run back over both of them. 
The advantage of a single, left-hand 
coupling is that, since the lay of the 
cable is right hand, the force of the 
cable is always in the direction of 
tightening the coupling. 
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CABLE SPLICING TRAILERS e 
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THE AMERICAN COACH 


& BODY CO. 


n Engineering Organization 


@ Before the first frame member 
is cut or a single sheet is sheared 
or punched, our Engineering 
Department has built the body on 
paper, complete to the last detail. 
The size and location of the small- 
est part are important details spe- 
cifically disposed of in blueprint 
form before construction begins. 


In scientific planning of this kind, 
guesswork is eliminated and mis- 
takes are caught before they take 
form in construction. 


The personnel of American's Engi- 
neering Department has been 


tI] 


ys > 






recruited mostly from men 
engaged in public utility service; 
and in consequence they 
approach their problems with a 
full realization of the requirements 
of the situation. 


Not only in design and planning, 
but at all stages of construction 
American bodies are constantly 
under the supervision of engi- 
neers. The plant works intimately 
with the Engineering Department, 
with the result that all American 
bodies take form exactly as plan- 
ned and fully meet specifications. 


4 


ENGINEERS representing 
A. C. & B. discuss your 
requirements at your desk. 





ENGINEERS 
basic plans in designing 
all American bodies. 


confer over 

































ENGINEERS supervise all 
details at every stage of 
development. 





ENGINEERS oversee the 
construction of bodies and 






equipment all the way 
through the shop. 


WUCUCHM coacn & Bovy co. 


MANUFACTURER OF STANDARD EQUIPMENT FOR PUBLIC UTILITIES 





LINE CONSTRUCTION BODIES e MAINTENANCE BODIES e GENERAL SERVICE BODIES 
METER BODIES e STREET LIGHT PATROL BODIES « AERIAL LADDERS e POLE TRAILERS 
POWER TAKE-OFFS AND POLE DERRICKS 
REELS AND ASSOCIATED EQUIPMENT 


WINCHES e 


November 


2, 1941 










Send for illustrated 
descriptive circulars 
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Welder Control 


New protective control device is designed 
to protect arc welding machines against 
heat or excessive current, or both. It has 


Protective control device for arc welding 
machines. The Lincoln Electric Co., Cleve- 
land, Ohio. 


two current transformers, the primaries of 
which are connected in series with the mo- 
tor leads and the secondaries supplying 
power to operate two snap-action thermo- 
stats which are mounted directly on the 
motor lamination. Thermostats automatic- 
ally reset when motor returns to a safe 
operating temperature or when current is 
reduced. 
* 


Galvanizing Compound 


Galv-Weld compound. Galv-Weld, Inc., Day- 
ton, Ohio. 


Used in connection with a regalvanizing 
process, galvanizing material permits the 
welding of galvanized or other sheets and 
structural metal parts, so that joints are 
left in rust-proof condition, it is claimed. 
Welds can be made in usual manner, with 
standard welding rods. A bar of the galvan- 
izing material is held against the weld 
while it is still hot enough to melt same. 


Ground Electrode Box 


"No. 22109" ground electrode box; 10 in. 
diameter, 12 in. deep. N. Slater Company, 
Ltd., Hamilton, Canada, and Hubbard & 
Company, Pittsburgh, Pa. 


A galvanized steel sectional box with lid 
has been made available for protection 
against mechanical injury to ground con- 
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ductors and connectors. It is set over the 
upper end of the ground rod and connector, 
permitting periodic inspection and check- 
ing for resistance, and grading of soil in 
the vicinity. 


Lamp Starter 


"999 Power Unit'' and lampholder. National 
Transformer Corp., 224-232 2ist Ave., Pater- 
son, N. J. 


New multiple-circuit transformer device 
provides instantaneous starting of two 
fluorescent lamps without use of customary 
starter switches, starter sockets and compen- 
sators. High overall power factor is pro- 
vided for the lamp circuit; flicker and radio 
interference are reduced. Stabilization of 
lamp life is claimed when this method is 
used. Lampholders feature shunting ar- 
rangement to open circuit when either lamp 
is removed for replacement. 


Truck 


Combination line construction and tower 
unit has all-steel body with multiple sec- 
tion sliding roof. It is equipped with a 
15,000-lb. single drum winch, a pole der- 


Line construction and tower truck. The Amer- 
ican Coach and Body Co., Cleveland, Ohio. 


rick and accessories such as ladder racks, 
pike pole brackets and pintle hook. Two- 
column tower is operated from truck trans- 
mission. Platform measures 48 x 72 in., has 
folding guard rails and an insulator under 
each corner, elevates to 19 ft. 7 in. above 
ground; over-all collapsed height is 9 in. 


BUYING ELECTRICAL EQUIPMENT?— 
McGraw-Hill’s Electrical Buyers Reference 
is a convenient place to look first for 
manufacturers’ product data, names and 
addresses. 


Anti-Sabotage Light 


New lighting unit for use in protective 
fence lighting systems uses a Fresnel type 
heat-resisting lens to produce a wide hori- 


Anti-sabotage light; maximum of 6,000-lumen 
series or 300-watt multiple lamps. General 
Electric Co., Schenectady, N. Y. 


zontal spread of light and a relatively nar- 
row vertical beam. Reflector of chromium 
plated copper and lens are assembled into 
a sheet steel housing. Bracket permits 
unit to be adjusted in horizontal and ver- 
tical planes. 

+ 


Fluorescent Fixture 


Louver type exposed troffers for direct 
ceiling mounting are designed for single 
unit installations and long continuous 
runs. Louvers are removable. Fixture body 
and louvers are finished in “super white” 
enamel. 


Exposed troffer fluorescent fixture; available 
for one and two 48-in., 40-watt lamps in 
parallel and for 60-in., 1!00-watt lamp. Day- 
Brite Lighting, Inc., 5411 Bulwer Ave., St. 
Louis, Mo. 
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Every mile of Pole Line that YOU build is a matter 
of defense effort. Every watt that flows through your 
conductors is a contributing factor toward the pro- 
duction of a bomber, a battleship or a field-piece. 


These instruments of warfare cannot be produced 
without power—and power cannot be utilized without 
electrical transmission and distribution systems built 
to defy the naturally destructive elements of cor- 


ANG THE DEFENSE LOAD ON HUBBARD HARDWARE!" 










rosion, electrical strain from lightning and mechan- 
ical strain from wind and sleet. 


Whether it is a matter of defense or just good, 
plain, everyday customer service, it has to be RE- 
LIABLE. The engineer who specifies Hubbard Pole 
Line Hardware for his lines is giving his customers 
that quality which is an assurance of reliability. 


HUBBARD aw COMPANY 


PITTSBURGH, PENNSYLVANIA 
CHICAGO, ILLINOIS 
OAKLAND, CALIF. 





HUBBARD 
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CRESCENT 


a name that stands for 


HIGHEST QUALITY 


in every type of 


Electrical Wires and Cables 
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LEAD ENCASED POWER CABLE 


IMPERIAL PORTABLE CORDS & CABLE 
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PARKWAY AND TRENCH CABLE 


CRESCENT INSULATED WIRE & CABLE CO. 


CRESCE 


WIRE and CABLE 


Factory: TRENTON, N. J.— Stocks in Principal Cities 4 
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CRESCENT ENDURITE SUPER * AGING INSULATION 
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TECHNICAL LITERATURE 


SMALL DIAMETER WirE—Designed to 
serve as a manual and reference for elec- 
trical men interested in wiring activities, 
a 50-page pocket-size handbook covers the 
use of the new small diameter wire for re- 
wiring of office and factory buildings, in 
order to increase capacity of the electrical 
system without the expense of replacing 
existing raceways, rebuilding and redeco- 
rating. Included are descriptions of wire 
types and their characteristics, calculations 
of voltage drop, thirteen tables and dia- 
grams of typical distribution systems. “Re- 
wiring for Commercial and _ Industrial 
Buildings” is available from Edison Elec- 
tric Institute, 420 Lexington Ave., New 
York, N. Y., price 25 cents per single copy. 


Report ON TELEMETERING, SUPERVISORY 
ControLt AND Assoctatep Crrcurrs—Char- 
acteristics of some 50 systems of telemeter- 
ing and 13 of supervisory control by 23 
manufacturers are reported in full technical 
detail by a joint subcommittee of the 
A.I.E.E. committees on automatic stations 
and instruments and measurements. This 
supersedes a 1932 report which had lim- 
ited circulation. It discusses principles and 
applicability to water, oil, gas and other 
industries for remote metering, indication 
or control of levels, pressures, temperatures, 
flows of liquids, gases, etc. along with moni- 
toring devices that may be electrically actu- 
ated. The report is obtainable from Amer- 
ican Institute of Electrical Engineers, 33 
West 39th Street, New York, at 80 cents 
(to members at 40 cents). 


THERMOCOUPLES—A 32-page book con- 
tains recommendations for checking ther- 
mocouples and pyrometers, information on 
how to construct thermocouples, millivolt 
tables, temperature conversion tables, deci- 
mal equivalents, pipe and wire sizes, and 
resistances of thermocouple and lead wire. 
In addition, recommendations are given for 
selection of thermocouples as well as pro- 
tecting tubes, with respect to various at- 
mospheres, media, maximum temperature, 
and material of tube. A listing of the 
company’s thermocouples and accessories 
are included. Copy of the book, “Thermo- 
couple Data Book,” Bulletin No. S2-3, is 
obtainable from Wheelco Instruments Co., 
Harrison and Peoria Sts., Chicago, Ill. 


Spring ALLoys—Physical, magnetic, and 
electrical properties of “Z” nickel, “K” 
Monel, Monel, Inconel, and _ malleable 
nickel are given in an 8-page booklet, 
“New Spring Alloys,” available from The 
International Nickel Co., Inc., 67 Wall St., 
New York, N. Y. In addition there are 
illustrations and actual service records of 
springs made of the five metals, for condi- 
tions involving corrosion and temperature 
extremes. 


VuLcANizep Fipre—Physical, electrical 
and mechanical properties of vulcanized 
fibre, also machining technique for users 
who are equipped to do their own fabricat- 
ing, as well as grades, colors and applica- 
tions of sheet stock, dimensions, colors and 
tolerances of tubes and rods, are some data 
included in the “National Fibre Engineers’ 
Handbook,” available from National Vul- 
canized Fibre Co., Wilmington, Del. 


SAE Steets—Chemical compositions of! 
SAE steels, reprinted in large, easily read- 
able type, from 1941 SAE Handbook, are 
available in a handy card-folder issued by 
the Babcock & Wilcox Tube Co., Beaver 
Falls, Pa. Technical Data Card 108A may 
be obtained by a request on your company 
letterhead. 


WORLD @ November 1, 1941! 



















H. S. Pahren Assigned New 
Duties by Elliott Co. 


Announcement has been made of the 
appointment of H. S. Pahren as man- 
ager of the electric power sales depart- 
ment of the Elliott Company, Jeannette, 
Pa. His headquarters are the Ridgway. 
Pa., works of the company and his 
jurisdiction covers the Elliott line of 
motors, generators and electromagnetic 
couplings. 

Mr. Pahren has had well-rounded 
training and experience. He went to the 
University of Cincinnati as the first 
Westinghouse War Memorial scholar, 
graduating as electrical engineer. While 
at the university he was also employed 
in the electric meter laboratory of the 
Union Gas & Electric Co. 

Following graduation he joined West- 
inghouse, working at the East Pitts- 





burgh, Sharon, Derry and South Phila- 
delphia works. He was then sent to the 
Cincinnati and later to the Indianapolis 
office, after which he was transferred to 
Dayton, Ohio, as sales engineer in the 
central station division. Subsequently 
he became electrical engineer in the 
Department of Public Utilities of the 
city of Cincinnati. He joined the Elliott 
Company in 1928 and has been located 
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in the Kansas City, Omaha, Tulsa and 
St. Louis offices. 

Mr. Pahren has served as district 
manager in St. Louis since 1936. 


General Electric Names 
Five Vice-Presidents 


\nnouncement was made this week 
by Charles E. Wilson, president of the 
General Electric Co., of the election of 
five new vice-presidents by the board of 
directors of the company. The new 
officers are Walter R. G. Baker, Chester 
H. Lang, David C. Prince, Elmer D. 
Spicer and Harry A. Winne. 

The new officers were elected in con- 
nection with a major change in the 
company’s organization. Under the new 
set-up the company will have four 
major operating departments: Appli- 
ance and merchandise, under Vice- 
President Hardage L. Andrews; radio 
and television, under Vice-President 
Baker; lamp, under Vice-President Jo- 
seph E. Kewley. and the apparatus de- 
partment, which, because of its great 
volume of business and diversification 
of products, will be staffed by five vice- 
presidents, whose duties will be along 
functional lines. These, vice-presidents 
are: Mr. Lang, in charge of defense ac- 
tivities and also continuing as manager 
of apparatus sales; Mr. Prince, in 
charge of application engineering—ap- 
paratus department; Earl O. Shreve, in 
charge of commercial activities, ap- 
paratus department; Mr. Spicer, in 
charge of manufacturing — apparatus 
department, and Mr. Winne, in charge 
of design engineering—apparatus de- 
partment. 

Vice-President William R. Burrows. 
formerly in charge of general manu- 
facturing operations, and Vice-Presi- 
dent Roy C. Muir, formerly in charge 
of general engineering operations, will 
become members of the president’s staff, 
carrying out assigned duties in these 
respective fields. 
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WITH PLEASURABLE ANTICIPATION— 
John A. Hooper, formerly assistant super- 
intendent of the plant department, North- 
western Electric Co., Portland, Ore.. has 
recently been made superintendent of sta- 
tions, succeeding L. A. Morphy. who be- 
came assistant superintendent of power 
for the Pacific Power & Light Co. He is 
shown in the act of assuming his new 
duties 





> Jj. W. Durkin has been appointed 
Chicago district manager of the San- 
gamo Electric Co., Springfield, Ill., as- 
suming the duties of the late Cecil 
Hurtt. Mr. Durkin formerly covered 
the Kansas City territory for the San- 
gamo organization. FRANK Low has 
been transferred from Cedar Rapids, 
lowa, to Kansas City, replacing Mr. 
Durkin in the Kansas City territory, 
which he will cover in addition to his 
lowa clientele. 


> Georce H. Wistiné, assistant general 
manager of Northwestern Electric Co.. 
Portland, in charge of new business, has 
been granted a leave of absence by the 
company to become vice-president and 
director of the Columbia Aircraft Indus- 
tries, Inc., a local concern organized to 
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SAVING MONEY 
here 


AMERICA’S 
NOL 
COMPRESSOR 


%& SMITH COMPRESSORS are: 
saving money for utility companies, utility 
construction companies, general contrac- 
tors the country over. Consider the say- 
ings you'll enjoy with their use! BIG 
savings in purchase cost over standard 
compressors of equal capacity . . . im- 
portant savings on upkeep, too! Made 
with FORD Motors and standard parts— 
that means dependability and economy. 
Repairs and parts at Ford garages every- 
where. 60 cu. ft. size uses o- one gal. 
of gasoline an.hour! Handle all pneuma- 
tic tools use@*by construction companies. 
Easily portable—tow them from one job 
to another at rmissible truck speeds. 
No couplings, belt, clutch or gears to 
wear and cause trouble. Head equipped 
with high speed compressor valves; auto- 
matic unloading and idling. 


A utility company in Pittsburgh uses 31 
Smith Compressors. Words of praise 
come from userseverywhere. These are 
typical: “I am very well pleased with 
my compressor. I believe it is one ofthe 
best pieces of equipment I have ever 
bought.” Signed, A. R. Welsch, Con- 
tractor, Joliet, Ill. 


With a Ford Motor and shop facilities 
you can assemble your own Smith Com- 
pressor. We will furnish a Smith Com- 
pressor Head and Accessories with 
complete instructions for mounting. 


Write for free Booklet 


GORDON SMITH & CO. 


INCORPORATED 


495 College St. Bowling Green, Ky. 


S/S 


UN Me ube aE 
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make airplane parts. JoHN C. PLANK- 
INTON, formerly manager of commercial 
and industrial sales for the Northwest- 
ern Electric Co., will assume Mr. Wist- 
ing’s duties as head of the new-busi- 
ness department. 


Receive New Assignments 
in Westinghouse Plant 


D. W. R. Morgan, George P. Pass- 
more and A. P. Craig will supervise 
increased expansion and _ production 
activities in the Westinghouse Electric 
& Manufacturing Co.’s South Phila- 
delphia works. 

Mr. Morgan will direct over-all manu- 
facturing operation, both in the South 
Philadelphia works and the new mer- 
chant ship equipment shops. He has 
been connected with Westinghouse since 
1913. 

Mr. Passmore takes charge of the 
industrial relations department, and 
Mr. Craig, as assistant to vice-presi- 
dent, will be responsible for co-ordinat- 
ing the work of all company depart- 
ments in building and equipping the 
merchant ship factory buildings. Mr. 
Passmore has been identified with West- 
inghouse since 1921. 


Mr. Craig joined Westinghouse in 
1928. 


> Wittiam S. Hit, general superin- 
tendent of the Grays Harbor PUD at 
Aberdeen, Wash., has been named act- 
ing’ manager, succeeding Robert W. 
Beck, resigned. H. E. Bailey, PUD com- 
missioner, announcing the appointment, 
stated that Mr. Hill will serve until some 
one is selected as manager on a perma- 
nent basis. 


> Lieut..COMMANDER Carv E, EGELER, 
U.S.N.R., an executive engineer at Gen- 
eral Electric’s Nela Park engineering 
department, Cleveland, has just been 
called back -to military service after 22 
years. He has been assigned to Mun- 
hall, Pa., as resident inspector of naval 
material. 


> Hersert A. Conn and WALTER W. 
WENDELKEN, formerly of the factory 
service division of the Westinghouse 
Electric & Manufacturing Co., have 
been appointed superintendents in the 
building construction and maintenance 
department. Mr. Cohn becomes steam 
superintendent responsible for all boiler 
plant and heating installations in con- 
nection with building projects. Mr. 
Wendelken as electrical superintendent 
will supervise electrical design and 
specifications. Both men will serve all 
divisions of the company in a consulting 
capacity. 


OBITUARY 


Earl Whitehorne 


Earl Whitehorne, editor of Electrical 
Contracting, published by the McGraw- 
Hill Publishing Co., died on October 
23 at his home in Caldwell, N. J., at 
the age of 59 years. Though confined 
to his home for more than a year, he 
had continued in an active editorial ca- 
pacity up to the time of his death. 

Mr. Whitehorne was born in Verona. 
N. J., in 1881. His first venture in the 
electrical business was when he op- 
erated a contracting firm in Newark. 
N. J., at the age of 20. In 1907 he 
became a founder and managing editor 
of Selling Electricity, now Electrical 
Merchandising. Subsequently he opened 
his own advertising business, but con- 


tinued as a contributor to Electrical 
Merchandising, which had been ac- 
quired by McGraw-Hill under the name 
of Electrical Merchandise and expanded 
into Electrical Merchandising. In the 
meantime he had become a contributing 
editor on ELtectricaL Wortp. In 192] 
Mr. Whitehorne joined the McGraw- 
Hill Publishing Co. as commercia! edi- 
tor of ELectricaL Wortp and associate 
editor of Electrical Merchandising, and 
later became also associate editor of 
Radio Retailing. He next was made 
editorial director of Electrical Mer- 
chandising, and later of Radio Retail- 
ing and Wholesaler’s Salesman. In 
1936 he became editor of Electrical 
Contracting. 

For the past fifteen years Mr. White- 
horne had participated in the selection 
of men in the electrical field for the 
James H. McGraw Awards. He headed 
the well-known “Industry Conference 
on Wiring” in 1926, that showed up the 
fallacy of the controversy then raging 
over the cost of wiring. He was a past- 
president of the Electrical Association 
of New York and a former director of 
the American Management Association. 
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> THEODORE STEBBINS of Miami, Fla., a 
former consultant engineer, died on 
October 14 in the Doctors Hospital, New 
York, after a brief illness. He was 76 
years of age. Mr. Stebbins was born in 
Omaha and was graduated from the 
Massachusetts Institute of Technology 
in 1886. He was with the General Elec- 
tric Co. in Schenectady before he be- 
came a consultant engineer. Mr. Steb- 
bins wae a fellow and life member of the 
American Institute of Electrical Engi- 
neers and a member of the A.S.M.E. 






Driving Water-Spray 
smothers oil fires FAST! 


> Harry N. Carroi_, manager of com- 
mercial and industrial electric sales for 
Pacific Gas & Electric Co., died sud- 
denly, in San Francisco on October 23, 
from a heart attack. Born in Carthage, 
Mo., in 1886, Mr. Carroll was a grad- 
uate of the Missouri School of Mines. 
Following several years of general min- 
ing experience in the Middle West, he 
went to South America in 1919 for 
the International Petroleum Co. as an 
engineer om pipeline construction work 
in Colombia. Mr. Carroll joined San 
Joaquin Light & Power Corp. in Fresno, 
Calif., in 1923 as an industrial power 
salesman. In 1927 he became sales 
manager of Great Western Power Co. 
and a short time later division manager 
for the company in San Francisco, a 
position he occupied when Great West- 
ern was merged with P.G.&E. Since 
that time he held various executive posi- 
tions in the company’s sales department. 
Mr. Carroll was a past-president of the 
San Francisco Electric Club and was a 
former chairman of the business de- 
velopment section of the Pacific Coast 
Electrical Association. At the time of 


his death he was chairman of the PCEA Unique Mulsifyre Systems churn blazing of 
industry information committee. into Non-Flammable Emulsion! 


; i] 
; 
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> Hersert A. EHRMANN, of the tax de- ae iE Ee t the onl tection operatin 

, e 2 c ment ... the 2c ing 
partment of Consolidated Edison Co. | . . : 8 ; a ee eee 6 
of New York, died October 16 at Doc- | in transformers, turbines or other oil- on the mulsifying principle. When fire 


tors Hospital, New York, after an illness | bearing equipment, a Mulsifyre System starts, high-pressure water is admitted 


of several weeks. Mr. Ehrmann had will quench blazing oil with fine, to the system either manually or auto- 
been actively engaged in the public : 


utilities business for more than thirty | high-velocity sprays of water alone! matically. Instantly, driving sprays from 
years. He went to work with the | There’s nothing to harm equipment or patented Mulsifyre Nozzles strike the oil 
Peoples Gas Light & Coke Co. of Chi- | unburned oil. 
ieee ee ree Mulsifyre Systems are fixed equip- sion... stop fire within 2 to 5 seconds! 
treasurer of the Midland United Co. and inmniiiiiciiiaaiaiiiiitia Get full information on this outstand- 
the Midland Utilities Co. He also held er ee 
the position of treasurer of the West 
Ohio Gas Co. and of the Chicago, South 
Shore & South Bend Railroad. In 1934 
Mr. Ehrmann became assistant to the 
secretary of Consolidated Gas Co., now 
Consolidated Edison Co. of New York, 
and in 1937 was placed in charge of 
social security taxes in the tax depart- 
ment of the company. He had been 
chairman of the accounting section of 
the American Gas Association and a 


director of the Controllers Institute 
of America. 


.. churn,it into a non-flammable emul- 


_ ing development. Now approved and 
76-page bookler Widely installed by leading utility com- 
by Underwriters’ panies. Grinnell Co., Inc., Executive 
Laboratories ex- : ; 

"he : Offices, Providence, Rhode Island. 
plaining Mulsifyre 
Systems in detail. Branch offices in principal cities. 


GRINNELL 


Automatic Sprinkler Fire Protection 
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_ ANUFACTURING-MARKETS 


Westinghouse Orders 
Advance 72 Percent 


Reporting on operations in the first 
nine months of the current year, A. W. 
Robertson, chairman of the Westing- 
house Electric & Manufacturing Co.. 
informed stockholders that orders 
booked during the period reached a 
high record of $450,242.292. an_ in- 
crease of 72 per cent over the similar 
period of 1940. 

Despite an increase of 356 per cent 
in taxes over the corresponding nine 
months of last year. the net income 
for the first three quarters of 194] 
amounted to $15,860,252, an increase 
of 9 per cent over the $14,583,327 net 
income reported for the first 
months of 1940. 

After allowing for dividend require- 
ments on the preferred stock. this year’s 
net is equivalent to $5.94 a share on 
the 2.592.155 shares of common stock. 
against $5.46 a common share for the 
1940 period. Provision for the fed- 
eral normal tax and excess profits taxes 
amounted to $29,442,045, so that the 
earnings before federal taxes came to 
$45,302,297, or 115 percent above the 
corresponding figure a year ago. , 

Sales billed by the company during 
the first nine months of this year were 
$269,709,773, an increase of 54 percent. 
and unfilled orders for the same period 
increased 160 percent to $394,861,959. 

“The financial outlook is excellent.” 
Mr. Robertson said. “Since the national 
defense program began we have doubled 
our output. Despite this, our backlog 
of unfilled orders represents a year’s 
work at our present rate of production. 
Employment is at an all-time peak of 
75,000, a gain of more than 25.000 since 
the summer of 1940... .” 


nine 


Vacuum Cleaner Sales Up 
Sales of vacuum cleaners during the 

month of September amounted to 215.,- 

789 units, compared with 138,923 units 
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for the similar month of 1940, accord- 
ing to an announcement by the Vacuum 
Cleaner Manufacturers Association. 
July sales. formerly reported at 182.324 
units, have been revised to 187,820. 


York Ice Forms New 
Sales Department 


In line with the current defense 
trend to “repair rather than replace” 
industrial and commercial equipment 
and also to maintain close contact with 
regular customers during the present 
emergency, the York Ice Machinery 
Corp. has organized a new sales de- 
partment known as the accessory equip- 
ment and maintenance department. 

To head this recently organized de- 
partment the management has selected 
J. L. Rosenmiller, who organized 
York’s oil and cold storage door busi- 
ness and managed its sales promotion 
division. The new department includes 
all the personnel of the former service 
department and the former accessory 
equipment and supplies division. 

The advertising department of the 
company has left its former quarters 
in New York City and is now com- 
bined with the sales promotion depart- 
ment of the company at factory head- 
quarters in York, Pa. Anker Winther, 
assistant general sales manager of the 
corporation, will supervise the activi- 
ties of the new advertising and sales 
promotion department. 


Raise Zinc Scrap Prices 


Leon Henderson, federal price ad- 
ministrator, has revised upward the 
prices of zine scrap and secondary slab 
zinc and changed the pricing system 
from a “delivered” to a “shipping 
point” basis to afford an equal oppor- 
tunity for all manufacturers to com- 
pete for supplies. The upward revision 
reflected the recent increase of 1 cent a 
pound allowed in primary zinc prices. 
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Manufacturers Issue 
Nine-Month Reports 


For the nine months to September 30 
Square D Company reports net profit 
of $2,255,876, after $4,410,775 reserve 
for federal income and excess profits 
taxes, equal, after dividend require- 
ments on 5 percent preferred stock, to 
$5.17 each on 421.360 shares of common 
stock. This compares with net profit 
for the similar period of last year of 
$1,263,002, or $2.82 a common share. 

Among the other companies report- 
ing September quarter or nine months 
operations are the following: 


Anaconpa Wire & Cas_te—Nine months 
to September 30, net income, preliminary, 
$2,146,580, equal to $5.09 a share on 421,- 
981 common shares, compared with $917,- 
845, or $2.18 a share last year. ° 

Bascock & Witcox—lIncluding wholly 
owned subsidiaries, nine months to Septem- 
ber 30, net profit, $3,095,576, after $6,618,- 
000 provisions for Federal income and ex- 
cess profits taxes. Net is equal to $4.60 
each on 671,970 shares of capital stock. 
This compares with $1,832,266, or $2.72 a 
share, last year, when provision for Federal 
taxes was $1,311,500. Company’s equity in 
estimated profits, less losses, of companies 
more than 50 per cent, but not wholly 
owned, less dividends declared, amounted 
to $563,015 in 1941 period, against $495,- 
762, in 1940. 

BLaw-Knox—September quarter, consoli- 
dated net profit after $625,284 Federal in- 
come and excess profits taxes and $250,000 
provision for contingencies, $397,670, equal 
to 30 cents each on 1,334,358 shares of 
capital stock. Profit before provision for 
contingencies was $647,670, or 48 cents a 
share. This compares with an indicated net 
profit of $635,643, equal to 47 cents share, 
in preceding quarter, and with $584,853, or 
44 cents a share in first quarter of this 
year. Nine months to September 30: net 
profit, $1,618,166, equal to $1.21 a share, 
compared with $891,952, or 67 cents a 
share, last year. Unfilled orders on Sep- 
tember 30 last approximated $27,000,000, an 
increase of about $4,000,000 since June 30. 


Will Get Pay Increase 


Approximately 2,300 employees ot 
the General Cable Corp., Rome, N. Y.. 
will receive a wage increase of 6 cents 
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an hour under a new one-year contract 
between the company and the General 
Cable Guild, an independent union. 


Manufacturers Make 
Sales Appointments 


Among the recent assignments made 
by manufacturing companies to their 
sales staffs are the following: 


Bailey Meter Co., Cleveland, announces 
the appointment of R. M. Cundiff as man- 
ager of its Cincinnati branch office at 2512 
Carew Tower Building. He succeeds E. R. 
Dearborn, resigned. For the past twelve 
years Mr. Cundiff has been located in the 
company’s New York branch office, where 
he has devoted his efforts to the applica- 
tion of metering and control equipment to 
steam power plants and industrial 


proc- 

esses. 
W. B. Simons, Charlotte, N. C.. has 
been appointed representative for Coch- 


Carolinas, the 
Philadelphia, has an- 


meters in the 
Corp., 


rane flow 
Cochrane 
nounced. 

Carl W. Millsom, Jr., has been appointed 
to the position of Airtemp district man- 
ager for western New York state, with 
headquarters in Jamestown, N. Y. Mr. 
Millsom takes over the duties of William 
Dennison, who has been advanced to the 
position of regional manager of Texas. 
William R. Groves has been appointed a 
district manager of Airtemp division, with 
headquarters in Atlanta, Ga. Mr. Groves 
was recently associated with the Westing- 
house Electric & Manufacturing Co. in the 
merchandising division. 


General Electric Makes 
Turbine Group Changes 


Consolidation of the mechanical 
drive and turbine-generator sections at 
General Electric’s Lynn River works 
has been announced by C. S. Cogge- 
shall, manager of the company’s tur- 
bine division, J. L. Kerr has been 
named manager of sales of the consoli- 
dated Lynn section. with L. D. Whites- 
carver, formerly a turbine specialist in 
the company’s Atlantic district. as gen- 
eral assistant. 

All of the company’s business in land 
and marine turbines rated at 7.500 kw. 
and less will be handled through the 


Lynn section, as well as mechanical 
drive turbines and generator sets of 


100 kw. and less. 





New York Metal Prices 


Oct. 28,'41 Oct. 22,'41 

Cents per Cents per 
Pound Pound 

Copper electrolytic 12.00* 12.00* 
lead, A. S. & R. Price 5.85 5.85 
Antimony 14.00 14.00 
Nickel, Ingot 35.00 35.00 
Zinc Spot 8.64 8.64 
Tin, Straits ; 52.00 52.00 
Aluminum, 99 percent 15.00 15.00 


* Delivery Connecticut Valley. 
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* The postal service in your town is based 
on training, responsibility and knowledge 
of local facts. So it is with Page Fence 
service. It is rendered by 102 factory- 
trained, responsible firms which have had 
long fence engineering experience. You 
can rely on them because they know local 
conditions and will recommend the style 
of fence best suited to your needs. Only 


SERVICE AS LOCALIZED AS YOUR O 





WN POST OFFICE 


Page can supply Winged Channel Posts 
developed especially for use with chain link 
fence. Their shape provides greater resist- 
ance to pull and strain. This is but one of 
many exclusive features. Write for “Fence 
Facts,’ and name of nearest distributor, to 
PAGE FENCE ASSOCIATION, Monessen, Pa., 
or Bridgeport, Conn., New York, Pittsburgh, 
Atlanta, Chicago, Denver, San Francisco. 


A PRODUCT OF PAGE STEEL & WIRE DIVISION— AMERICAN CHAIN & CABLE COMPANY, INC. 





The Simple Solution to the BIG Problem 






we 
LOCKNUTS 






ld. CULLLZZZ 


vibration or shrinkage of parts. 


When the PALNUT is_ tight- 
ened, its arched, slotted jaws 
grip the bolt like a chuck (B-B), 
while spring tension is exerted 
upward on the bolt thread and 
downward on the regular nut 
(A-A), permanently locking 
both. 
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and used again. 


51 CORDIER STREET 


OF KEEPING BOLT and NUT 
Double Locking Wrest 


ght 


PALNUT Locknuts have 
proved to be a most effec- 
tive, low-cost method of 
locking nuts on wood pole 
lines, steel transmission 
towers, sub-station equip- 
ment, transformers, switches 
and other electrical equip- 
ment. 


PALNUTS are single thread locknuts of tempered spring 
steel, extremely light in weight and small in size—easily, 
quickly tightened on top of the regular nut with 1/3 turn 
of the wrench. 


PALNUTS need but 2 full bolt threads, 


thus can be used on new or existing assemblies without 
disturbing regular nuts. PALNUTS' double locking action 
prevents bolt and nut from loosening under severest 


They are easily removed 
Write us for samples and details. 


THE PALNUT COMPANY 
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Here are FACTS 
lo help you 


SPEED-UP 
Ce 


itm me me hte eae Te eda) 
and data telling how good joint designs can 
Tat Mea SMS te May aL ada 
strong, leak-tight joints with the low temper 


ature brazing alloys .. .- 


OY 
PE) Git 


IMPORTANT DESIGN FACTORS 


of this fast, reliable metal joining 
method are described and explained 
—The type of joint to use—The best 
clearances — How to figure shear 
depths—Heating methods—Preplac- 
ing rings and washers of SIL-FOS or 
EASY-FLO. Also, high production 
set-ups are discussed in detail. 


Every manufacturer interested in 
faster production and more reliable 
joints between ferrous, non-ferrous or 
dissimilar metals can profit from the 
practical information this bulletin 
contains. Write for a copy—today. 


BUA MO a 


Sey 82 Fulton St. 
New York N ee 
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Field Reports on Business 


Business continues to operate at an extremely high rate, although output gains 
of the usual seasonal magnitude have failed to materialize in some lines. Under 
the impetus of defense requirements industrial plant expansion continues at a 
rapid pace. Appliance retail business is good. 


NEW ENGLAND 


Considerable activity in projects for in- 
creasing utility generating capacity in this 
area is reported. OPM orders for a wide 
variety of electrical equipment continue to 
be placed in large installments among in- 
dustries here, with little likelihood of any 
abatement in the trend during the re- 
mainder of the year. 

A 7,500-kva. transformer was bought last 
week by an industrial plant. Sales of motor 
pumping units stimulated by the drought 
and the defense program are in good 
volume and the demand for controller in- 
dicators, cable, small switches, line ma- 
terials and geared head motors keeps up 
at a steady pace. Government purchases 
recently announced include gear motors 
and control equipment from Westinghouse, 
amounting to $26,840; magnetos, totaling 
$59,000, and maintenance parts, amounting 
to $230,713, American Bosch Corp., Spring- 
field, Mass.; switchboards, $33,630, head- 
sets and receivers, Connecticut Tel. & Tel. 
Co., Meriden, Conn., $35,103; tubes, Hytron 
Corp., Salem, Mass., $17,303; switching 
apparatus, amounting to $29,944, to be 
manufactured at Worcester, Mass., under 
order of A. J. Ulmer Co., New York, and 
headsets, Wm. J. Murdock Co., Chelsea, 
Mass., $117,859. 

Hanson-Whitney Machine Co., Hartford, 
Conn., has concluded a _ lease-agreement 
with the DFC for construction of an addi- 
tion to its plant at a cost of $325,000. 
The Navy Department has awarded a con- 
tract for airplanes and spare parts amount- 
ing to $2,439,968 to Vought-Sikorsky Air- 
craft Division, United Aircraft Corp. En- 
sign-Bickford Co., Simbury, Conn., has 
received a contract for primacords and 
fuses aggregating $122,280. 


CHICAGO 


One of the most important developments 
regarding defense activities in this area 
last week was the Defense Clinic, in which 
nearly 5,000 small business representatives 
met with 150 prime contractors. As a re- 
sult of this effort to reduce “priorities 
shutdowns” by spreading contracts among 
smaller firms, approximately 1,800 sub- 
contracts were set in motion for comple- 
tion within the next six months. Hundreds 
of thousands of dollars worth of orders 
were lined up for potential sub-contractors, 
which will undoubtedly save many small 
manufacturers in the Middle West from 
closing their plants. 

Industrial plant expansions in this area 
are continuing at a rapid pace under the 
impetus of defense requirements. To date 
this year 48] firms have authorized ex- 
penditures totaling $220,491,859, compared 
with 301 plant additions costing $81,152,- 
600 in the same period last year. In addi- 
tion the Carnegie-Illinois Steel Corp. an- 
nounced it will immediately increase facili- 
ties at the Gary, Ind., works at a cost of 
$15,000,000. Fairbanks, Morse & Co. will 
‘xpand its Beloit, Wis., plant at a cost 
of $5,500,000. 

Defense contracts awarded in this area 
last week nearly doubled the amount in 
the previous week. Orders for electrical 
equipment included: American Automatic 
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Electric Sales, handsets, receivers and trans- 
mitter units, $699,849; Kellogg Switchboard 
& Supply Co., switchboards, $580,280; 
American Phenolic Co., cable, $140,200; 
Leich Electric Co., switchboards, $30,701; 
Webster Electric Co., solenoids, $98,890; 
Burgess Battery Co., batteries, $31,498; 
Nehring Electrical Works, conductors, 
$27,575; Grimes Manufacturing Co., lamp 
assemblies, $922,531. 


NEW YORK 


Current reports indicate continued pro- 
gress in preparations for defense. The 
developments of recent weeks have em- 
phasized, however, the extent to which the 
defense program, while stimulating activity 
in some branches of industry, is restrieting 
operations in others. 

Donald M. Nelson, head of the priorities 
division of OPM, early this week ordered 
a 35 percent cut in steel consumption by 
the domestic non-mechanical ice refrigera- 
tor industry for the period between Sep- 
tember 1 and December 31. Mr. Nelson 
said that tentative plans have been made 
to hold steel consumption by the industry 
at the reduced level through August 31, 
1942. 

Small-size boxes will be the types chiefly 
eliminated in the 1942 lines of electric 
refrigerators, distributors reported this 
week. Wholesale demand for table and 
boudoir lamps has slowed down consider- 
ably in the last two weeks, although in 
many cases it still exceeds the ability of 
manufacturers to meet it, producers stated. 
Retailers feel that holiday business, once 
it starts, will justify their heavy inventories. 

Sales of department stores in the metro- 
politan district showed a decline of 6 per- 
cent for the week ended October 25, in 
comparison with the same week last year, 
according to the preliminary report issued 
by the Federal Reserve Bank of New York. 


PACIFIC COAST 


Wholesalers report a continued marked 
decrease in the number and size of defense 
projects offered for bidding, but their 
orders hold up because much _ previous 
construction is now in electrical stage. 

New industrial developments cover a 
projected $1,500,000 welding plant at San 
Carlos on Bay Peninsula; a $1,000,000 
Union Carbide plant near St. Johns, Ore., 
and a 77,000-ton ingot increase to Columbia 
Steel plant at Pittsburg en Upper San 
Francisco Bay. 

Several large awards are reported, in- 
cluding $616,800 to Allis-Chalmers for 
turbine and governor for Shasta plant: 
$975,800 to General Electric for three 
25.000-kva. generators for Keswick plant; 
$184,880 for steam generator unit for city 
of Glendale, Calif., and $885,294 to Phelps- 
Dodge for line No. 2 connecting Bonne- 
ville and Grand Coulee plants. Electric 
crane business will be exceptionally heavy, 
with sixteen bridge cranes costing $340,000 
scheduled for Mare Island, and $520,000 
of various styles for Terminal Island, Los 
Angeles harbor. 

Manufacturers report a series of well- 
attended industry meetings on fluorescent 
lighting and many privately owned instal- 
lations running from $5,000 to $15.000. 
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System Protection Study 


Precedes Oswego Design 
[Continued from page 60 | 

operation. It was found that with two 
units in operation and the 115-kv. 
neutral grounded at Oswego the fault 
currents would be increased by from 
200 to 300 percent, and these values 
would approach, if not exceed, the 
capacity of some breakers in service 
on the system. 

The greater ground fault currents 
with two units in operation could also 
cause interference with the communi- 
cation system, and to some extent 
affect stable operation. With the 
omission of the ground at Oswego the 
fault values for the rest of the system 
are more uniform under the various 
possible operating conditions. This 
simplifies the setting of the ground 
relays and also allows the automatic 
oscillograph at Teall Avenue substa- 
tion to be used more effectively for 
determining fault location on the 
(15-kv. system. 

Consideration of all the above fac- 
tors led to the decision not to ground 
the 115-kv. system at Oswego. 

After having agreed that operation 
and protection were both served bet- 
ter by arrangement No. 5 than by No. 
|, the relay engineering department 
made about 25 three-phase fault stud- 
ies (each requiring about three-man- 
days) and as many more line-to- 
ground fault studies (each requiring 
twelve man-days) for all likely oper- 
ating conditions of lines. Ground 
fault studies required considerably 
more time, because the zero-sequence- 
system network could not be set up 
on the calculating board, due to pecu- 
liar mutual couplings between the cir- 
cuits, and had to be calculated. Relay 
settings over the system will be based 
on the results of these studies. Analy- 
sis of such a mass of data and the 
determination of satisfactory relay 
settings to best fit the various oper- 
ating conditions also required consid- 
erable time. The type of relays chosen 
for the 115- and 33-kv. lines at the 
Oswego steam plant are shown sym- 
bolically in Fig. 6. 


Stadies Repeated 


Since these studies were made for 
one 80,000-kw. turbo-generator at Os- 
wego, they have had to be repeated for 
the condition of two 80,000-kw. turbo- 
senerators at Oswego. The second set 
of studies showed that a second 115- 
kv. line was required between the 


steam plant and Lighthouse Hill, and 
that the Varick tie between the 115-kv. 
and 33-kv. systems should be omitted. 

Values given in the table and 
shown on Fig. 5 are taken from the 
first set of studies with only one 
80,000-kw. generator and one Oswego 
to Lighthouse Hill 115-kv. line. 

The relay studies also showed that 
the reactances selected by the manu- 
facturer for the most economical de- 
signs for the alternators and the 
13.2/115-kv. transformers were satis- 
factory for voltage regulation and 
fault performance. 

Incidentally, it should be stated 
that, with all the fault analyses, there 
were coincident load-division studies 
made on the board to make reason- 
ably sure that under all likely condi- 
tions of operation the loads between 
given points would be properly di- 
vided between lines. Practically all of 
the individual lines are good for 
120,000 kva. in emergencies from the 
heating standpoint. All of the alter- 
natives kept the line loadings well 
within this limit. 


Recent Rate Changes 


Epison Licut & Power Co’s voluntary 
rate reduction of $205,000 has been accepted 
by the Pennsylvania Public Utility Com- 
mission. The utility serves York. The com- 
mission served notice the voluntary reduc- 
tion would have no effect on the commis- 
sion’s directed cut of $397,000. The com- 
mission also announced that the Glen Rock 
Power & Light Co., an Edison affiliate, will 
also reduce its rate charges in the amount 
of $32,100, which offer was made at the 
same time as that of the Edison company. 
The commission reported it had refused 
the petition of the Edison company to re- 
open its record in the rate case against the 
utility to allow further evidence and testi- 
mony. There was nothing in the present 
situation, the commission said, warranting 
reopening the proceedings. The company 
had asked to submit further evidence with 
respect to prices of labor and material in 
protesting the commission’s ordered $397,- 
000 rate cut. The order was to become 
effective last month, but both the company 
and the Utility Consumers League of York 
filed objections. 


SouTHERN Utau Power Co. has been |}. 


authorized by the state public service com- 
mission to institute lower residential and 
commercial rates which will save its cus- 
tomers in Iron and Washington counties an 
estimated $12,400 a year. Included in the 
new commercial schedule will be a “power 
factor” identical with that allowed by the 
commission in the new Utah Power & Light 
Co. schedule. 


InLanp Utixities Co. power rate charges 
at Grants, N. M., have been reduced, effec- 
tive November 1. The rate reduction, the 
first accomplished by the new commission, 
is expected to.save consumers some $2,500 
a year and will affect about 75 per cent 
of the utilities’ customers in that area. 
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Just the right thing 
for an emergency 


— KEARNEY — 
UTILITY PLATFORMS 


OW —do work more conveniently and 
safely on wood poles, iron or concrete 
poles. This sturdy, light-weight and compact 
Kearney Utility Platform comes in handy 
for all sorts of jobs. Made in two sizes, the 
No. 4905, 24-inch, and the No. 4905-1, 30- 
inch platform, can be carried handily in 
trouble car or light truck...And it’s so 
inexpensively priced that you can well afford 
to have several of these platforms on hand 
to help you handle more jobs, more easily. 
Be sure to have a Kearney Representative 
show you his sample . . . Or write for details 
and prices. 


ANOTHER EMERGENCY ITEM 

= . The Kearney Jumper 
Clamp is used on all 
kinds of maintenance, 
repair and construction 
jobs where linemen 
work with rubber gloves 
...A safe clamp, too, 
with paper base Bake- 
lite handles, rubber 
hand guards and cap 
and a minimum of 
exposed metal parts. 
Have a Kearney Repre- 


‘ sentative show you a sample or — write 


James R. Kearney Corporation, 4236 
Clayton Ave., St. Louis, Mo. — Cana- 
dian Plant, Toronto, Canada. 
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Che YVIBROGROUND 


TODAY’S MODERN INSTRUMENT 
FOR GROUND RESISTANCE TESTING 


HIGH GRADE 
HARD PORCELAIN 


FOR 


Electrical Specialties 
High and Low Voltages 


antl pan 


IMPERIAL 
PORCELAIN WORKS 


TRENTON, NEW JERSEY 





NEW BOOK 


PUSH THE BUTTON! 


The new Vibroground gives actual Ground 
Resistance readings in Ohms on an evenly 
divided scale .. . by the mere press of a 
button! No reverse readings, no computa- 
tions, no polarization errors ... and no 
hand cranking! Readings are independent 
of auxiliary ground connections—and not 
affected by ACorDC stray ground currents 
nor by battery fluctuations. Here is real 
simplicity! 
Write for Bulletin No. 251-B 
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MFRS. KEELER POLYGRAPH—THE "LIE DETECTOR” 
431 SOUTH DEARBORN STREET + CHICAGO 


For Free 
Catalog 
of Tree 
Trimming 
Tools. 
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BARTLETT MFG. CO. ° 


3048 E. Grand Bivd. 
Detroit, Mich. 





10 DAYS' 
FREE 


Electric Distribution Fundamentals 


SHOWS HOW TO SOLVE 


the problems of design, construc- 
tion, operation, service, methods, 
equipment, mechanics, and ma- 
terials of electric distribution 


From a non-engineering viewpoint, this 
book outlines features of both utility 
distribution and the industrial and 
inside wiring branches of service to 
the outlet. 


THE ABC OF ELECTRIC DISTRIBUTION 


Tells how the distribution system is designed 
and built, how it works, and how it is serviced 
and operated; explains equipment and its use, 
design of carrying lines, preblems of maintain- 
ing flow, and materials; discusses how distribu- 
tien fits in economically with the general system 
of electric supply; covers voltage drop, wire size 
calculation, power factor, etc., ete. Practical 
design preblems are included with solutiens 
based on diagrams instead of dificult mathe- 
matics. 


FOR 10 DAYS' FREE EXAMINATION MAIL COUPON 
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McGRAW-HILL BOOK COMPANY, Inc., 330 West 42d St., New York 


Send me Sanford’s Electric Distribution Fundamentals for 10 days’ 


In 10 days I will send $2.50, plus few 
cents er or return book postpaid. (We pay 


examination on approval. 


accompanied by remittance.) 
Name 


Position 
Company 
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=~ Look atthese Headings 


@ Perspective of the Elec- 
tric System 


@ Distribution to Serve the 
Load 

@The Distribution Division 4 

@Generation of Electricity 4g 


© Fundamentals of the 
Electric Circuit 


@\nductance and 
Related Char- 
acteristics 
@ Tools for 
Electrical 
Problems 
®@ Transformers 
@ Transformer 
Connections 
®@ Voltage Control 
© Current Interrupt- 
ing Equipment 
eVoltage  Protection— 
Lightning—Grounding 
@Street Lighting Circuits 


@ Mechanical Principles in 
Distribution 


@ Economic 
Distribution 


@ Measures of Service 
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By 

F. Sanford, 

Distribution 

Engineer, 

Cincinnati Gas & 
lectric Co. 

242 pages 

156 illustrations 

15 tables 

1 chart 


$2.50 
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Balancing 


Parallel Transformers 
[Continued from page 51) 


wound on the other phase or phases, 
thus keeping the compensation pe: 
phase approximately equal. If the 
load is at or near full load the work 
may be completed directly. If the load 
is at a lower value additional turns 
must be added, according to a factor 
readily obtainable from the magneti- 
zation curve of the reactor steel. 
When more than two transformers 
are involved the transformer carry- 
ing the last share of the load should 
be used as a reference and the load 
on each of the remaining units ad- 
justed in turn. 

The accompanying table shows the 
results obtainable when using two 
100-kva. transformers A and B. 
A having a 3 percent impedance and 
B a 5 percent impedance, a rather 
extreme example. Thus, if the trans- 
formers are balanced at 100 percent 
load the former unbalance of over 14 


Kva. Carried by Transformers Before and 
After Balancing 


B 8 
(Before Balancing) (After Balancing) 
0 0 
42.8 54.5 
85.7 100 
107.0 122.2 


RR A a A 


percent is eliminated. At 125 percent 
load the error after balancing is less 
than 3 percent, compared with 18 
percent before balancing. At 50 per- 
cent load the improvement is not so 
marked, but at this load perfect bal- 
ance is of no consequence. With 
smaller size transformers or trans- 
formers in closer original balance the 
departure from perfect compensation 
will be less. 

Before proceeding to balance 
transformers care must be taken to 
ascertain that the unbalance is not 
caused by poor connections or other 
defects. With normal impedance 
transformers of 50 kva. or larger the 
secondary current is sufficiently high 
that connections having only slightly 
abnormal resistance will serious) 
affect the load division. Early in the 
application of the load-balancing 
set a number of cases of poorly 
soldered lugs, poor terminal board 
connections and loosely bolted con- 
nections were found which miglit 
otherwise have remained unnoticed 
for many years. 
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Sales Opportunities 


Nampa, IpAHO—Amalgamated Sugar Co., 
Ogden, Utah, plans installation of trans- 
formers, switchgear and other power sub- 
station apparatus; motors and_ controls, 
industrial lighting system, regulators, con- 
veyors and other equipment in new beet 
sugar mill at Nampa, consisting of several 
large one and multi-story processing and 
production units, with group of auxiliary 
buildings. A steam power house is planned. 
All mill equipment will be electric-oper- 
ated. Plant will have a capacity for han- 
dling about 2,000 tons of sugar beets per 
day and is estimated to cost approxi- 
mately $2,000,000. Completion is sched- 
uled in October, 1942. 


ELLICOTTVILLE, N. Y.—Niagara, Lock- 
port & Ontario Power Co., Buffalo, N. Y.. 
plans new transmission line from Little 
Valley to Ellicottville, by way of North 
Valley. Company will furnish — service 
at Ellicottville effective January 1, 1942. 
and will construct terminal power sub- 
station at that place for step-down volt- 
age for distribution. Ellicottville Elec- 
tric Light Co. has been supplying local 
service since 1905, and will close down 
its station effective with use of central 
station power at time noted. 


Baton Rouce, La.—Solvay Process Co.. 
10 Rector Street, New York, N. Y., manu- 
facturer of industrial chemicals, plans in- 
stallation of motors and controls, switch- 
gear, duct lines, transformers and acces- 
sories, conveyors and other equipment in 
connection with expansion in branch plant 
at Baton Rouge, for increased production 
of soda ash. Work will comprise several 
large one and multi-story buildings, and 
will require about 12 months for comple- 
tion. Cost reported close to $5,000,000. 
Company is a subsidiary of Allied Chem- 
ical & Dye Corp., 61 Broadway, New York. 


TerreLL, Tex.—Board of City Commis- 
sioners, P. I. Austin, manager, Light De- 
partment, plans expansion and _ improve- 
ments in municipal power plant, including 
installation of equipment for increased 
capacity. Albert C. Moore & Co., Smith- 
Young Tower Building, San Antonio, Tex.. 
are consulting engineers. 


New York, N. Y.— Department of Hos- 
pitals, 125 Worth Street, is considering 
plans for extensions and improvements in 
power plant at institution on Welfare Is- 
land, with installation of equipment for 
increased capacity. Cost reported over 
$250,000, including equipment. 


Reppinc, Carir.-Bureau of Reclama- 
tion, Denver, Colo., receives bids until 
November 12 for three 25,000-kva.. 60- 
cycle, three-phase, three-winding, oil-im- 
mersed, water-cooled or forced-oil-cooled 
outdoor-type transformers, one unit 132.- 
800/230,000 Y volts, another unit 66,400 
115,000 Y volts, and third unit 6,800 delta 
volts, with load-ratio control in intermedi- 
ale voltage windings, for Keswick hydro- 
electric power plant, Central Valley proj- 
ect, Calif. Equipment will be installed by 
eovernment (Specifications 1008). 


Renwick, lowa—Municipal Light and 
Power Department receives bids until No- 
‘ember 17 for extensions and improve- 
ments in municipal power plant, including 
installation of new Diesel engine-driven 
senerating unit and auxiliary equipment. 
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Ralph W. Gearhart, 349 Twenty-first 
Street, S.E., Cedar Rapids, lowa, is con- 
sulting engineer. 


Crear Lake, Wis.—Wisconsin Hydro- 
Electric Co., Amery, Wis., has plans matur- 
ing for new generating station for standby 
service at Clear Lake, with installation of 
a 1,200-kw. Diesel engine-driven generating 
unit and accessory equipment. Cost close to 
$150,000. Permission has been secured and 
work will be carried out soon. 


CENTERVILLE, WaAsH.—Klickitat * County 
Public Utility District, Goldendale, Wash., 
receives bids until November 14 for power 
substation near Centerville; also, for trans- 
mission line from The Dalles, Ore., to War- 
wick, Wash., for power supply for rural 
electric system, for which bids for a num- 
ber of secondary lines will be received at 
same time. Colville Engineering Co., Col- 
ville. Wash., is consulting engineer. 


Los ANGELES, Catir.—-Hughes Aircraft 
Co., Jefferson Street and Centinela Boule- 
vard, Mar Vista district, manufacturer of 
airplanes and parts, has approved plans 
for new electric-generating station for 
service at plant and will begin work soon. 
a Gogerty, 1717 North Vine Street, 
Hollywood, Calif., is architect. 


Los ANGELES, CALir.—United States En- 
gineer Office, 751 South Figueroa Street, 
receives bids until November 17 for one 
gasoline-electric standby unit, with switch- 
board and accessories, for installation at 
Santa Fe dam, Los Angeles County (Invi- 
tation 101). 


SoutH Point, On1o—Atmospheric Ni- 
trogen Co., Inc., an interest of Allied Chem- 
ical & Dye Corp., 61 Broadway, New York, 
N. Y., plans installation of motor-gener- 
ator set, motors and controls, transform- 
ers and accessories, switchgear, exterior and 
interior lighting systems, duct lines, con- 
veyors and other equipment in new plant 
at South Point (Lawrence County), for 
production of synthetic ammonia and am- 
monium nitrate for government. It will 
consist of large group of one and multi- 
story processing and production units, with 
auxiliary structures. A steam power house 
is planned. Entire project is estimated to 
cost approximately $20,000,000, and financ- 
ing will be provided in that amount by 
Defense Plant Corporation, Washington, 
D. C., a federal agency. 


CLEVELAND, Onto-——Cleveland Electric 
Illuminating Co. has taken out permit for 
new power substation, 45x113 feet, at 
9728 Buckeye Road, and will carry out 
erection at once. Cost close to $70,000. 
with equipment. 


Urge New St. Mary Plant 


Construction of a hydro-electric power 
plant and a new lock on the St. Mary’s 
River in Michigan for defense was re- 
cently urged by the Army Engineers. 
The power plant, which would replace 
an old plant at Sault Ste. Marie, was 
estimated to cost $10,000,000 at a hear- 
ing before the rivers and harbors com- 
mittee, 
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RELIABLE 
GROUND 
ROD 
CLAMPS 


Still out 
in front 


The first low price effi- 
ciently designed Ground 
Rod Clamp still offers a 
fine thread screw to apply 
a really high pressure joint, 
Everdur material through- 
out, and a body that 
springs slightly under stress 
so it will not vibrate loose. 
Hollow head set screws 
when specified. 


OVER 30 YEARS SERVICE TO THE UTILITIES 
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THERMOLAIN 


for RADIANTS 
RANGES 
IRONS 


Here’s a heat resistant porcelain 
with exceptional strength, de- 
veloped to withstand sudden 
thermal changes. If you’re having 
trouble with breaking, chipping 
or cracking, put it up to STAR 
THERMOLAIN. Used extensively 
also for rheostats and immersion 
heaters. Send blueprints. 
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PORCE OMPANY 


51 Muirhead Ave. 


». Serulugs for 
f speed and 
' economy! 


Qiklugs for compact- 


Varilugs for 
wide cable 
range! 


Engineering Co., Inc. 
459 East 133-St., N.Y 
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Recent Allotments 
Announced by REA 


Harry Slattery, Administrator of Ru- 
ral Electrification, recently announced 
allotments totaling $9,271,000 for 40 
power systems in 23 states, including 
new power cooperatives in Minnesota 
and Mississippi and a small generating 
plant in Wisconsin, four new coopera- 
tive distribution systems in New York, 
others in New Mexico, Colorado and 
South Dakota, and additions to existing 
systems in 20 states. 


This brings REA allotments since it 
was created to $415,648,821, of which 
$46,821,200 has been allotted during 
the current fiscal year. 


Construction of all of these new elec- 
trification systems must depend, of 
course, upon the availability of materials 
in accordance with the regulations of 
the government agencies concerned with 
supplies for national defense. In this 
connection, Administrator Slattery re- 
cently said, in a magazine article, “ap- 
plication for direct defense uses must 
receive absolute priority. Shortages 
have developed and will develop. Our 
line-construction program will be cur- 
tailed. If any copper is available after 
munitions needs are met, REA will get 
it. But we can have no hesitancy in 
deciding when we must choose between 
farm electric lines and shell cases.” 

Among the new allotments are the 
following: 


CoLorapo—Mountain View Electric 
Assn., Inc., Colorado Springs, George H. 
Spaulding, pres., $481,000 to build 591 
miles of line, 982 members in Douglas, 
El Paso, Pueblo and Elbert counties. 

Minnesota—Western Minnesota Power 
Cooperative, Benson, E. L. Smith, presi- 
dent, $1,500,000 for the construction of 
generating facilities. 

Mississippi—South Mississippi Electric 
Power Assn., Collins, O. L. Watson, presi- 
dent, $2,100,000 for transmission lines and 
generating facilities. 

Missourt—Southwest Electric Coopera- 
tive, Bolivar, L. L. Alexander, supt., $300,- 
000 to build 320 miles of line, 796 members 
in Webster, Polk, Dallas, Greene, Hickory, 
Benton and Camden counties. 

New Mexico—Mora-San Miguel Electric 
Cooperative, Inc., Mora, B. L. Betteshill, 
president, $177,000 to build and acquire 
173 miles of line, 615 members in Mora 
and San Miguel counties. 

New York — Steuben Electric Assn., 
Inc., Bath, Arthur M. Seaman, president, 
$664,000 to build 712 miles of line, 1,732 
members in Steuben and Schuyler coun- 
ties. Otsego Electric Assn., Inc., Oneonta, 
Alfred Monson, president, $432,000 to 
build 442 miles of line, 1,128 members in 
Otsego, Madison and Herkimer counties. 

NortH Daxota—Nodak Rural Electric 
Cooperative, Inc., Grand Forks, James F. 
Coleman, supt., $566,000 to build and 
acquire 845 miles of line, 1,766 members 
in Pembina, Welsh, Grand Forks, Traill, 
Cavalier, Nelson, Steele and Ramsey 
counties. 

Soutu Dakxota—Lincoln-Union Electric 
Company, Alcester, Virgil T. Hanlon, supt., 
$232,000 to build 324 miles of line, 631 
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members in Lincoln, Turner and Union 
counties. 

Wisconstn—Oconto Electric Cooperative, 
Oconto Falls, Earl G. Redman, supt., $200,- 
000 for generating facilities. 


Early this month announcement was 
made of an allotment of $2,000,000 for 
a cooperative generation and transmis- 
sion system in eastern Kentucky. This 
system will be built and operated by a 
group of twelve REA-financed distribu- 
tion cooperatives in the area. It will be 
a steam plant of 15,000 kw. initial ca- 
pacity. 

The distribution cooperatives have 
banded themselves together into the 
East Kentucky Rural Electric Coopera- 
tive. Present headquarters are in Dan. 
ville, but the exact location of the plant 
cannot be determined until after ex- 
haustive engineering studies have been 
completed. 


Allotments made earlier in October 
include the following: 


ArKANSAS—Kamo Electric Cooperative, 
Inc., Vinita, E. H. Looney, chairman, $1,- 
542,000 for the construction of transmis- 
sion lines. 

Greorcia—The Carroll Electric Member- 
ship Corp., Carrollton, W. G. Foster, supt., 
$158,000 to build 164 miles of line, 606 
members in Carroll, Heard, Haralson, Polk 
and Paulding counties. 

Itt1no1s—Coles-Moultrie Electric Coop- 
erative, Mattoon, John G. Waggoner, supt., 
$252,000 to build 247 miles of line, 703 
members in Coles, Macon, Cumberland, 
Douglas, Moultrie and Piatt counties. 

Minnesota—Nobles Cooperative Elec- 
tric, Worthington, William N. McCarville, 
supt., $230,000 to build 277 miles of line, 
557 members in Nobles, Jackson and Mur- 
ray counties. 

Montana—Vigilante Electric Coopera- 
tive, Inc., Twin Bridges, Howard Babcock, 
supt., $220,000 to build 246 miles of line, 
600 members in Beaverhead, Deer Lodge, 
Silver Bow, Broadwater, Madison and Jef- 
ferson counties. 

Nortu Carotina—Blue Ridge Electric 
Membership Corp., Lenoir, G. F. Messick, 
supt., $316,000 to build and acquire 271 
miles of line, 1,571 members in Avery, 
Caldwell, Ashe, Watauga, Alleghany and 
Alexander counties. French Broad Electric 
Membership Corp., Marshall, Mark W. 
Bennett, supt., $235,000 to build 224 miles 
of line, 1,092 members in Madison, Yancey 
and Buncombe counties. 

Oxu1o—Buckeye Rural Electric Coopera- 
tive, Inc., Gallipolis, John R. Lusher, supt., 
$250,000 for construction of a generating 
plant. 

OKLaHomMA—Cotton Electric Cooperative, 
Walters, C. W. Cox, supt., $120,000 to build 
and acquire 260 miles of line, 1,111 mem- 
bers in Cotton, Tillman, Jefferson, Ste- 
phens and Comancho counties. 

Orecon—Benton-Lincoln Electric Coop- 
erative, Inc., Corvallis, Guy Thomas, supt., 
$465,000 to build 413 miles of line, 900 
members in Benton, Lane, Linn and Polk 
counties. 

Wyominc—Rural_ Electric Company. 
Pine Bluffs, George N. Phillips, supt., $578,- 
000 to build 703.80 miles of line, 896 mem- 
bers in Kimball, Banner, Morrill, Garden, 
Deuel and Cheyenne counties, Nebraska. 
and Logan County, Colorado. Carbon Power 
and Light Company, Saratoga, Elton Trow- 
bridge, president, $314,000 to build and 
acquire 240.6 miles of line, 830 members 
in Carbon county. 
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Fer Public Utilities is 
provided by Premax 
Metal Markers and 
Tags. Easy to install 
—no upkeep—last as 
long as the poles. 





4211 Highland Avenue 


nd 
a 
NIAGARA FALLS, N. Y. 


Lamp Replacers 
Lamp Base 
Removers 

Cartridge Fuse 

Tongs 
Switch Hooks 


Send for Catalogue 


We have been making 
safety tools for 26 years 


THE G. C. A. 


Manufacturing Co. 
Pittsfield, Mass. 





CABLE-SPLICERS 
WIPING CLOTHS 


sealed in wax paper 
wrappers 


Wipe Perfect Joints 


on lead-sheathed cable splices 
A post card for free instructions 


GEO. E. WILLIAMS, Mfr. 


3635 Aldrich Avenue, Minneapolis, Minn. 








THE ELECTRICAL BUYERS REF- 
ERENCE is packed full of buying 
and specifying information, all in 
one handy, ever-ready volume. 


Active electrical men say it’s the 
most valuable volume in their offices. 
Use it yourself . . . it’s your first 
source of information. 


Broadened Approach 


to Residential Lighting 
[Continued from page 61 | 


for sketching in room arrangement 
and lamp recommendations. The 
pages also show lamps and fixture 
types peculiar to the room, space to 
show the additional wattage created 
by additional lamps, approximate 
hours used per month and the kilo- 
watt-hour cost. They also allow the 
salesperson to list materials, key 
numerals to correspond with arrange- 
ment suggestions and approximate 
cost. The booklet ends with an appeal 
for low-cost porch lighting. 

Much of the salesman’s respons- 
ibility rests with low-income custom- 
ers. Here it is impractical to sug- 
gest the purchase of many new lamps. 
Consequently, simple adapter units, 
shades, reflector bowls and appro- 
priate wattage are the stock in trade. 
The customer, after hearing the story 
of light, may, if she chooses, make 
immediate purchases, or she is asked 
to go to her favorite dealer with the 
prescription booklet, which tells the 
dealer exactly what is wanted. Sales- 
men will be checked by the actual 
amount of merchandise that goes 
from the dealers’ shelves. 

Here is a program, then, that makes 
three important contributions to the 
company: First, it increases energy 
use with customers who are on high- 
er steps of the rate. Second, it does 
a real service to customers by way 
of home beautification at small cost. 
Third, the salesperson knows that he 
has something to do. It keeps the 
sales force intact. 


Faster Production Tempo 

| Continued from page 72| 

His big job now is becoming one of 
selecting which utility expansion proj- 
ects are vital to keep systems function- 
ing and to meet defense loads and of 
arranging adequate priorities to in- 
sure these deliveries. 

One decision which Krug has made 
on this point is to speed the develop- 
ment of Grand Coulee hydro-electric 
power, to provide a huge reservoir of 
low-cost energy in one spot for any 
major new expansion of electro-pro- 
cess facilities the war effort may re- 
| quire. Probably this also means that 


* ELECTRICAL 4 | practically no other generating expan- 


BUYERS REFERENCE 


| sion will go to the Northwest—the 








330 West 42nd Street, N. Y. City 
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| of that portion of capacity which can 
| be allotted to one area. 
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Grand Coulee units will eat up all | 





Provide dependable anchoring when 
poles are subjected to unusual 
strains from storms. Made of tough, 
certified, rust resistant, malleable 
ion for extra strength and holding 
power. Write for new bulletin. 


EVERSTICK ANCHOR CO. 
FAIRFIELD, IOWA 


Specify LUGS 


Patented Sherman 
seamless round 
end lugs available 
in sizes from 25 to 
250 amps, capac- 


ity. 


and TERMINAL 
Every type of 


terminal you 
may require 
available from 
this single 
source. 


by SHERMAN 


. —to the H. B. Sherman 
Wr ite Manufacturing Company, 
Baitle Creek, Michigan, for new catalog 
showing electrical specialties. 


H. B. SHERMAN MFG. CO. 


Battle Creek, Michigan 
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PROFESSIONAL SERVICES 


Consulting 
Accounting 
Valuations 


BARKER & WHEELER 


Utility and Industriai Valuations, Design and 
Construction of Power Systems, Water Supplies. 
Sewerage and Sewage Disposal, Factory Produc- 
tion and Cost Control Systems. 


ll Park Place, New York City 
36 State Street. Albany, N. Y. 


BLACK & VEATCH 


Consulting Engineers 


Water, Steam and Electric Power Investigations, 
Design, Supervision of Construction, Valuation, 
Tests and Laboratory Service. 


4706 Broadway, Kansas City, Mo. 


H. T. CANFIELD 
ENGINEERING ASSOCIATES 


Reports, Investigations, Valuations, Rates 
Regulatory Problems and Proceedings 
Design, Supervision of Construction 


61 Broadway New York 


E. J. CHENEY AND CO. 


Engineers and Consultants 
Design, Supervision of Construction 
Rehabilitation Engineering, Reports, Studies 
Valuations, Economic and Business Surveys 


61 Broadway New York 


HUGH L. COOPER & CO. 


General Hydraulic Engineering, including the 
design, financing. construction and management 
of hydro-electric power plants. 


101 Park Ave. New York 


DAY & ZIMMERMANN, INC. 
ENGINEERS 


Design - Construction - Management 
Investigations and Reports 


PHILADELPHIA 


NEW YORK = packard Building 


CHICAGO 


H. F. FERGUSON 


Consulting Electrical Engineer 


Rate Investigations and Comparisons 
Plant Surveysa—Reports 


288 Alameda Avenue Youngstown, Ohio 


ROBERT E. FOLEY 
CONSTRUCTION CORPORATION 


Rural Lines—Transmission Lines 
Fire Alarme—Telephone Lines 


48 Griswold 8t. Binghamton, N. Y. 
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Management 
Appraisals 
Construction 


Designing 
Testing _ 
Financing 


TESTS 
Blectricat, Chemical, Mechanical, Photometric 
INSPECTIONS RESEARCH 
Materials and Supplies Private Labs. for Clients 


Flectrical Testing Laboratories, New York, N. Y. 


FORD, BACON & DAVIS, Inc. 


Engineers 
DESIGN * CONSTRUCTION 
VALUATIONS + REPORTS 


New York 
Philadelphia — Washington — Cleveland -— Chicago 


FRANK F. FOWLE & CO. 


Electrical and Mechanical 
ENGINEERS 


35 East Wacker Drive Chicago, III. 


HOOSIER ENGINEERING 
COMPANY 


Erecting Engineers 
Transmission Lines, Substations 
46 So. 5th St., Columbus, Ohio 
327 South LaSalle Street, Chicago, Ill. 
136 Liberty St., New York 


WILLIAM S. LEFFLER 


succeeding 


CHARLES F. LACOMBE—WILLIAM S. LEFFLER 
Engineers — Economists 
Public Utility Management Problems 
Economic Audits for Selective Load Building 
Balanced Domestic Load Development 
Cost Analysis—Rate Cases 


Noroton, Connecticut. 


CHAS. T. MAIN, INC. 


Engineers 
Boston, Mass 


Electric, Steam and Hydraulic Projects. 
Investigations, Reports, Designs and 
Appraisals. 


J. H. MANNING & COMPANY 


ENGINEERING 
SERVICES 


120 BROADWAY FIELD BUILDING 
NEW YORK CHICAGO 


DANIEL W. MEAD 
F. W. SCHEIDENHELM 


Consulting Engineers 


Hydro-Electric Development, Dams, Water Supply. 
Flood Control. Engineering Problems relating to 
Water Rights and Water Power Law. Appraisals. 


New York City. 50 Church St. 
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Inspections _ 
Cost Analysis 
Investigations 


ARTHUR L. MULLERGREN 


Eugineering-Management 
Public Utilities—Natural Gas 


Kangas City. Mo. 


Recording & Statistical Corp. 


BILL ANALYSIS—CONSUMPTION 
STUDIES 


THE ONE-STEP METHOD 
Bill Frequency Analyzer 


102 Maiden Lane New York 


SANDERSON & PORTER 


ENGINEERS 
for the 


FINANCING—-REORGANIZATION— 
DESIGN—CONSTRUCTION 


of 
INDUSTRIAL and PUBLIC UTILITIES 
Chicago New York San Francisco 


SARGENT & LUNDY 


ENGINEERS 
140 South Dearborn St. 


Chicago, Ill. 


SPOONER & MERRILL, INC. 


Consulting Engineers 
Design—Supervision of Construction 
Reports—Examinations—Valuations 

20 North Wacker Drive, Chicago, Illinois 


STEVENS & WOOD 
Incorporated 
ENGINEERS AND 
CONSTRUCTORS 


30 Broad Street New York 


STONE & WEBSTER 
ENGINEERING CORPORATION 


Design and Construction 
Reports © Examinations * Appraisals 
Consulting Engineering 
BOSTON ¢ NEW YORK e CHICAGO 
PITTSBURGH ¢ SAN FRANCISCO e LOS ANGELES 


THE J. G. WHITE 
ENGINEERING CORPORATION 


Engineers — Constructors 


New York, N. Y. 
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MATHEMATICS 
YOU NEED 


in the form 


you need it! 


‘\ \ \ My! Ny N\\ » 


MALO himet 





Experience showed Raymond W. Dull that 
for the practicing engineer a special kind 
of mathematics book was necessary. Con- 
venience required that he have certain 
mathematical information available for 
quick reference. For this reason he pre- 
pared his own notes on mathemotics in the 
course of his long engineering practice. 
At the suggestion of other engineers, Mr. 
Dull revised and extended his notes and 
the result of this was 


MATHEMATICS 


for 


By Raymonp W. Dutt 
Consulting Engineer 
2nd Edition, 780pp., 5% x 8, illus., $5.00 


This book gives you the mathematics you 
need in the form you need it. It is con- 
cise yet complete, a book for reference or 
study, as you wish, covering every phase 
of mathematics you are likely to meet, 
from simple numeric computations, through 
integration and summation. It is the kind 
of book that you will use again and again 
tor a long period of years; and each time 
you use it, you will congratulate yourself 
on having it at hand. 


FOR 10 DAY 
FREE EXAMINATION 


mail this coupon 


McGRAW-HILL BOOK CO., Inc., 
330 W. 42nd St., New York 


Send me Dull’s Mathematics for Engineers for 10 
Gays’ examination on approval. In 10 days I will 
end you $5.00 plus few cents postage or return book 
bostpaid. (We pay postage on orders accompanied 
by remittance.) 


PUM Ss. iui exe ad sacacc oS hn aoa ts LL a ee 


Rh cht ae bn 


City and State.... 


Position 


COCO E CESSES SE SEE SEES SESS SOSESES, 
Seeesecesessessceessseseesesesse 


VE acsmetsacddehesnnsdchessnaaed W-11-1-41 
Books sent on approval in U. S. and Canada only.) 
ders neessseseccceucesecccesscesessecssneseoseccecssce 
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Fluorescent Popular 


in Pennsylvania 
| Continued from page 54 | 


801 jobs there was a gain of 113 kw.; 
on another one-third there was no 
change, and on the final one-third there 
was a decrease of 111 kw. Thus, the net 
for the entire 801 jobs was an increase 
: of 2 kw. 
Question 7 
mercial sales departments in holding and 
building load with fluorescent lighting? 


What is the value to the com- 


Answer 7—One company investigated 376 
jobs where the salesmen took credit for 
load sold. These showed that the total 
net gain for these jobs in actual con- 
nected load was 92 kw., but the sales- 
men claimed that they were responsible 
for 152 kw. on these jobs, as they feel 
they were entitled to credit for more load 
than the actual connected load figures 
indicate. 


This is evidence that the total value 
of the lighting activities cannot be 
judged entirely on the basis of actual 
connected load. 





| Utility Employees in 


Anti-Sabotage Army 
| Continued from page 69 | 


trained in the proper use of all gas 
masks normally used in company 
operations. Established in mid-1940, 
this force cooperates with the city’s 
police in guarding all system prop- 
erties. 

Because of the large area involved 
at the company’s two gas_ plants, 
patrolmen there make their rounds in 


| squad cars with searchlights. Supple- 


menting all these patrolmen are more 
than 100 uniformed station guards 
and 21 building attendants, equipped 


| with clubs and police whistles, who 


patrol dock and yard areas. These 
men are provided with telephones or 
automatic alarm devices for summon- 


ing help quickly. 


License Appleton Group 


The Appleton ( Wis.) Electric League 
has recently been licensed by the Na- 
tional Adequate Wiring Bureau to cer- 
tify A.W. installations in homes within 
the city of Appleton. W. B. Kennedy, 
of the Wisconsin Michigan Power Co.. 
is chairman of the league’s adequate 
wiring committee. Other members are 
Louis Luebke, electrical inspector, city 
of Appleton; A. A. Schneider, Lang- 
stadt Electric Co.; Earl Evans, General 
Electric Supply Corp., and Ted Lang, 
electrical contractor. 
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Pulling Cable is Easy:! 


with a Simplex Wire 
OS iesCipebeen 


Aten 4 





One man and a No. 324 Simplex Ten- 
sioning Jack can readily and safely 
pull overhead and underground cables 
and take up the slack in guy and 
transport wires. Rigid rack bar exerts 
direct pull—quickly hitched, uses 
standard wire grips and slings. Lever 
has safety clip—cannot fall out. 

The No. 324 is just one of many time- 
saving, cost-cutting jacks for utilities 
and electrical contractors—see them 
all in Bulletin ‘‘U-42.”’ 


Stocked by leading supply houses. 


Templeton, Kenly & Co. 
Chicago, IIl. 
Better, Safer Jacks Since 1899 @ 


S)reet Carrel e. 
NOG Pr mab eranl 


Lever Type for toe and cap lifting. 


RVI em aR oeee mere 





Screw Jacks for economy. 


se oe 


SOLDERLESS CONNECTORS 


HAVE YOU TRIED 
The New Ilsco Lugs? 





‘BUILT FOR OVERLOADS! 





The new design—as passed 
by the Underwriters’ Labo- 
ratories May 1, 1940. 


Se ee 
GENTLEMEN : COUPON : 
SEND ME new Catalog & Sampice! TODAY : 
PO Gk evnkicdsidnsqnennssesacccsses cdedcuade ; 
EE escdbcecsdcocrcsdsendacdcdcnsatasaceeteaws ; 


ILSCO COPPER TUBE 
ano PRODUCTS, inc. 
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SEARCHLIGHT SECTION 


EMPLOYMENT ec BUSINESS e OPPORTUNITIES e¢ EQUIPMENT—USED or RESALE 


UNDISPLAYED RATE: 


10 cents a word, minimum charge $2.00. 
(See 4 on Box Numbers.) 


POSITIONS WANTED (full or 
salaried employment only), '/2 above rates. 


PROPOSALS, 50 cents a line an insertion. 


part-time 


INFORMATION: 


BOX NUMBERS in care of any of our New 
York, Chicago or San Francisco offices count 
10 words additional in undisplayed ads. 


DISCOUNT of 10% if full payment is made in 
advance for four consecutive insertions of 
undisplayed ads (not including proposals). 


DISPLAYED—RATE PER INCH: 


The advertising rate is $5.50 per inch for ali 
advertising appearing on other than a con- 
tract basis. Contract rates quoted on request. 


AN ADVERTISING INCH is measured % inch 
vertically on one column, 3 columns—30 inches 
—to a page. 


NEW ADVERTISEMENTS received by 10 A. M. November 10th will appear in the November 15th issue subject fo limitations of space availabie. 


SOOOOSDESOOENOO DOOD E FERED EFODOeeHeO REE eEOL ESHER OSEEROSEDODO ENDS SEOESOEOEODOSOESREHEESEEOsesoEecORSEseEL, 


WE WANT ELECTRONIC ENGINEERS 
AND RADIO TECHNICIANS 


Here is an opportunity to serve your country and 
travel to any point in the United States or pos- 
sessions at liberal salary and all expenses paid. 
Employment guaranteed for minimum of one year 
or longer. Electronic engineers must be graduate 
electrical engineers with major in. Electronics or 
equal—age 24-30. Radio technicians must be high 
school graduates with a minimum of four years 
experience—age 20-30. Single men preferred. 


EMPLOYMENT AT ONCE 
Write air mail, giving full personal history, 
personal and experience references, and including 
snapshot, if possible. Arrangements will be made 
for personal interview. Address: Chief Engineer, 


Minneapolis-Honeywell Regulator Company 


Minneapolis, Minnesota 


oHUCEUOOOOROEEEDODOOOEONONSA OE EOEOREROROEO NOR OAROREROROEDA EA LECOEEREODeoetEEESeCepneenoeeneeenecteceeees 


POSITION VACANT 


DRAFTSMEN: Electrical, experienced gener- 
ating station and substation, Location New 
York City. State experience and salary de- 


sired. P-974, Electrical World, 330 W. 42nd 
St., New York, N. Y. 


EMPLOYMENT SERVICE 


SALARIED POSITIONS, $2,500 to $25,000. 

This thoroughly organized advertising serv- 
ice of 31 years’ recognized standing and reputa- 
tion carries on preliminary negotiations for 
positions of the calibre indicated above through 
a procedure individualized to each client’s per- 
sonal requirements. Several weeks are required 
to negotiate and each individual must finance 
the moderate cost of his own campaign. Retain- 
ing fee protected by a refund provision as stip- 
ulated in our agreement. Identity is covered 
and, if employed, present position protected. If 
your salary has been $2,500 or more, send only 
name and address for details. R.W. Bixby, Inc., 
262 Delward Bldg., Buffalo, N. Y. 


TOODeReeEeROneeneeneuOeeNTenenenenscensrenensencervessnrsasseronecensnnervensesrensreese 


EXECUTIVES AND TECHNICAL MEN, Quali- 

fied candidate desiring $2,500 to $20,000 posi- 
tion may contact employers through our 
confidential services, established 26 years. The 
National Business Bourse, 20 W. Jackson Blvd., 
Chicago. 


POSITIONS WANTED 
(See also “Selling Opportunity Wanted’’ ) 


ELECTRICAL ENGINEER — Experienced in 

supervision of relay and fuse application, 
system studies and coordination; metering 
practice; power station, substation and indus- 
trial control, layout, design, specification, in- 
stallation, testing and maintenance. Will con- 
sider change in employment. PW-958, Electri- 
cal World, 520 N. Michigan Ave., Chicago, Il. 


HOLDING COMPANY SALES MANAGER 

looking for position with operating company. 
Has both gas and electric experience. Write 
to PW-966, Electrical World, 520 N. Michigan 
Ave., Chicago, Ill. 


ELECTRICAL ENGINEER, fifty, unmarried, 

now employed in congenial traveling posi- 
tion; but wishes to change to employment per- 
mitting establishment of a home. Thorough 
training and knowledge of electrical machinery 
maintenance and operation. Wide experience 
utility engineering. Recent experience plant 
electrical engineering layouts. Well read, vigor- 
ous, long life expectancy, and able to get 
along in difficult situations and direct others. 
History—1912-1917 operation and maintenance 
of electrical machinery, 1917-1919 U. S. Army, 
1919-1920 City Engineering, 1920-1931 from 
chief draftsman to electrical engineer to first 
assistant to Engineer, midwest utility, 1931- 
1984 sickness, 1934-1941 from stationary engi- 
neer to maintenance electrician to electrical 
engineer. Experience spotted; but each time 
able to learn new professional duties and ad- 
vance. PW-970, Electrical World, 5620 N. 
Michigan Ave., Chicago, III. 
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POSITIONS WANTED 


YOUNG MAN, experienced in 

maintenance and construction, would like 
job as switchboard operator in new Power 
Plant. Address PW-971, Electrical World, 520 
N. Michigan Ave., Chicago, IIl. 


operating, 


ELECTRICAL ENGINEER, Superintendent, 20 
years diversified experience in Utility Oper- 
ation, including design, Construction and Op- 
eration of Power Plants, Substations, Trans- 
mission and Distribution. Familiar with ac- 
counting and budget procedure. Now employed. 
Desire change in location. Rocky Mountain 
or Midwest preferred. PW-972, Electrical 
World, 520 N. Michigan Ave., Chicago, IIl. 


DISTRIBUTION ENGINEER, ten years experi- 

ence in progressive design, construction, op- 
eration and maintenance of urban and rural 
systems, desires change for advancement. Age 
35, married. Details, training, experience and 
references on request. Address PW-973, Elec- 
trical World, 330 W. 42nd St., New York, N. Y. 


SUB-STATION OPERATOR desires change in 

employment. 14 years with present em- 
ployer. A.C. and D.C. experience. PW-975, 
Electrical World, 330 W. 42nd St., New York, 
i & 


VONDUGESUEONOROLEGEDOO ROO DOOR EROREDEDDORROROOOSODORDODRGDOOE OOS HE DORE HOSDORONACHLOGeaeceDSstOocoND oN OG, 


SELLING 
OPPORTUNITIES 


OFFERED—WANTED 
Selling Agencies—Sales Executives 
Salesmen—Additional Lines 


Qeenenecnnucnenncccncnsnsuveceecsceccsenee 
peneneenuvensenecenceeseeocecccusoscsens! 


ANEOEUEEDEEESOORODORROREDODOSNDEDEROOOGRERRODEDOEROOREDORSDOONEORDOREREDOEEDODeNEEOROeOOeNseOReeoeEEOET 


OPPORTUNITY WANTED 


POWER SALES ENGINEER, BSEE, 14 years 

utility sales, operation, engineering, one 
year electrical estimating, desires to negotiate 
employment with utility or industrial firm. 
Outline of experience, references on request. 
Now employed available reasonable notice. 
SA-976, Electrical World, 520 N. Michigan Ave., 
Chicago, Ill. 


OFFICIAL PROPOSALS 





Bids: November 13 (81) 


Furnishing Signal and Interlocking 
Equipment 


CITY OF CHICAGO. 
STATE STREET SUBWAY. 
CONTRACT T-3. 


Sealed bids, endorsed “PROPOSAL FOR 
FURNISHING SIGNAL AND _INTER- 
LOCKING EQUIPMENT, CONTRACT T- 
3,’’ will be received by the City of Chicago, 
in the County of.Cook and State of Illi- 
nois, at the office of the Commissioner of 
Subways and Superhighways, Room 1940, 
20 N. Wacker Drive, Chicago, Illinois, until 
2 o'clock P.M., Central Standard Time, on 
Thursday, November 13th, 1941, at which 
place and time all such proposals will be 
opened publicly and. read aloud by a rep- 
resentative of the Commisioner of Sub- 
ways and Superhighways. 


The work for which such proposals are 
invited consists of furnishing materials 
and equipment for an automatic block sig- 
nal system for the State Street Subway 
and those portions of the elevated railroad 


ELECTRICAL 


OFFICIAL PROPOSALS 


of the Chicago Rapid Transit Company 
immediately adjacent to the 2 portals of 
said subway, complete, with wayside sig- 
nals, automatic train stops, interlocking 
equipment and controls, a train identifica- 
tion system and other materials and equip- 
ment appurtenant and collateral thereto as 
specified in the Contract Documents and 
shown on the plans. The signal system 
shall be electrically operated throughout or 
electrically and pneumatically operated 
throughout, at the option of the bidder, 
and a bidder may submit a proposal on 
either or both types of signal systems. 


All bids must be made upon blank forms 
of proposal as furnished by the Commis- 
sioner of Subways and Superhighways and 
included in the Contract Documents, and 
shall be made in accordance with the pro- 
visions contained in said documents. 


The Contract Documents, including 
Standard Specifications for Subway Con- 
struction, Contract Requirements and Con- 
tract Plans, are on file and available to 
bidders at the office of the Commissioner 
of Subways and Superhighways at Room 
1940, 20 N. Wacker Drive, Chicago, Illi- 
nois. Copies of the Contract Documents 
may be optained by depositing Twenty-five 
Dollars ($25.00) with the Commissioner of 
Subways and Superhighways, for each set 
of documents. The amount of the deposit 
for one set of documents will be refunded 
to each actual bidder who returns the said 
documents in good condition within ten 
(10) calendar days after the opening of 
bids. Fifteen Dollars ($15.00) will be re- 
funded for each of all other sets of docu- 
ments or returned. 


Each proposal must be accompanied by 
cash or a certified check drawn on some 
responsible bank doing business in the city 
of Chicago, in the amount of Twenty 
Thousand Dollars ($20,000.00) payable to the 
order of the City of Chicago. A deposit 
of Twenty Thousand Dollars ($20,000.00) 
will entitle a bidder to submit a pro- 
posal on either the electric signal system 
or the electro-pneumatic’ signal system or 
both. Any proposal submitted without 
being accompanied by such cash or certi- 
fied check may be considered informal and 
consequently may be rejected. 


The City of Chicago reserves the right 
to reject any or all bids and to disregard 
any informalities in the bids and bidding 


No bid may be withdrawn, after the 
scheduled closing time for receipt of bids 
for at least forty-five (45) calendar days. 


CITY OF CHICAGO 
By PHILIP HARRINGTON, 
Commissioner of Subways and 
Superhighways 
Chicago, Illinois, October 16, 1941. 


Seeenennnnnsnsnrtnceccsceseneeseesecaccngsesnensenaesenuenenscenssessceasaecucanneneennnessansterseeert’. 


To Employers Who Advertise for Men... 


The answers you received to your advertisements are 
sent with the hope of securing the position offered. 
Frequently, when there are many applicants, only 
the most promising letters are acknowledged. The 
other applicants never know whether their letters 
reached a prospective employer, or not—and some- 
times question their bona fide character. We 
guarantee that EVERY ADVERTISEMENT 
PRINTED IN THE SEARCHLIGHT SECTION 
IS AUTHORIZED. 


You can help keep our readers interested—and 
get better returns to your own advertising in this 
section—if you acknowledge each reply—in plain 
envelopes, if you wish. 

Departmental Staff—ELECTRICAL WORLD 


‘Put yourself in the other fellow’s place.” 


OOOOUUDODELEAOOUDEREODOGREODEORSCUEDSENOOEDOOUDEOREODENOREUESUREOOONE EERE TDEEsEETTeCTeeTueteneese sett: 


SUUNOPOOURUECOEDOENOUEUEEOREGUROEOERONEUENEOOEOCHOOCOTOOUEOREROEDONOCHOREOUOOOHOOENOONEOD 


pevesensscnnnnsusensnssennnccsuncnnsonnenvensvenecsessonscensrssonucusversusvocrrecsine 


WORLD @ November 1. 194! 
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GENERATING PLANT 


4,000 kw. Allis-Chalmers turbine con- 
denser boilers, stokers and oil burners, 
switchboard, pumps and all necessary 
auxiliaries. Plant in good condition and 
in regular operation. Address inquiries 


ALABAMA POWER CO. 


ELECTRICAL WORLD e 


iB hts ybbR ee nee 


ELEC TRIC sian 3 pacity 





Pu. Y.C. Tel: LOngacre ae J. Tel.: UNIon 3-2600 


MOTOR GENERATOR 8ETS 


1—500-KW., 600 volt, General Electric synchronous. 
2—300-KW., 250 volt, General Electric synchronous. 
1—200-KW., 250 volt, General Electric, slip ring. 
1—100-KW., 250 v. Synchronous. 

2—50-EW., “Westinghouse, squirrel cage, 4000 volt 


Motor. 
1—60-kw., 125-V., G.E., Sa. Cage. 
oe 250-V., G.E., Sq. Cage. 
» 125 volt, Electric Machy., 


TURBINES 


8—1000-kw., 2300 volt, condensing, 

1—750-KW., on volt, 3 phase, General Electric 
noa-con ndensin 

1—600-kw., General Electric, 3 phase, 
480 volt bleeder. 

—00-kw., 3 phase, 60 cycle, 220 volt, 
Electric, condensing. 

1—200-kw., General Electric, condensing. 

2—150-kw., Westinghouse, 125/250 v., non-condens. 


TRANSFORMERS 


1—15,000-kva., Pittsburgh, 3 phase, 26,000/4150 v. 
4—833-kva., Allis Chalmers, 25 cycle, 13,200-440 


volta. 
8—400-kva., Moloney, 13,200-220/440 volts. 
4—300-kva., Pittsburgh, 4600/115/230 volts. 
4—200-kva., Pittsburgh, 7800/220/110 volts. 
8—200-kva., G.E., 4150-230/460 volts. 
2—200-kva., General Electric, 2200/220/440 volts. 
8—160-kva., Pittsburgh, 6600/440 volts. 
&—150-kva., General Electric, 33,000/2300 volts. 
18—150-kva., G.E., 3 phase, 4150-120/208 v. 
€—100-kva., Wagner, 2200/220-110 volts. 


squirrel cage. 


60 cycle, 
General 


Complete Line of A.C. and D.C. Motors and Generators 


giving complete 


“AMERICA’S USE 
STATION M 





Ottumwa Shaft Hoist for end lift, single rigid drum of the double 
cylindro conical type, grooved fo 
dia. of large drum 108”, depth of flange 5”, with 300 HP 3 phase, 
60 cycle, 440 volt, 450 RPM GE motor, with Hoist control, oil pump 
motor, solenoid, control panel, rope speed 2300 ft.per.min. 12300. 


Send for our new list of electric and power plant equipment. 


CHICAGO ELECTRIC COMPANY 


1314 WEST CERMAK RD. 


Or iNNORNOUORDEDOOREDRRSEDOREREROEEDOREDHOSEDOGEREDOOEROOEOCEOOENOOEHCOeNOOOCENORsHCOoeNTeRECOenOOORtgS 


FOR SALE 
Complete Steam-Electric 


Birmingham, Alabama 
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E ae AND -QaP ae 


3—75-kva., Pittsburgh, 2400/220/120 volts. 
2—50-kva., General Electric, 2200/220/110 volts. 
2—50-kva., Kuhlman, 2200/110-220 volts. 
3—37% kva., General Electric, 2400/240/120 V. 
3—25-kva., Westinghouse, 440/220-220/110 volts. 


MOTORS—3 PHASE, 60 CYCLE 


No. H.P. R.P.M. i Type 
720 360 G.E. Syn. 


1 
1 500 450 2300/4000 G.E. SL Reg. 
1 400 514 440 West. Sl, Reg. 
1 350 300 440 G.E. Sl. Reg. 
1 350 100 220 «G.E. Syn. 
2 335 600 2200 G.E. Syn. 
1 250 450 440 G.E. Sl. Rg. 
1 200 514 4000 G.E. Syn. 
VARIABLE SPEED 230 VOLT MOTORS 
H.P. R.P.M. Type 
1—150 300/900 Westinghouse 
90 470/940 G.E. 
75 235/950 Burke 
35 500/1500 G.E. 
30 600/1200 West 
25 300/1200 G.E, 
4— 20 400/1200 G.E. 
3— 15 300/1200 G.E, 


ENGINE SETS 


13x15 Skinner Unifiow, 150/300 RPM, engine only 
16x36, Hamilton Corliss, heavy-duty, with 165 KW. 
3 phase, 220 volt General Electric Generator. 





Mail us list 


nameplate data and stating condition. 


We Rewind, Repair and Redesign all Makes and Sizes 
ALL TRANSFORMERS GUARANTEED FOR ONE YEAR 


Write for Catalog No. 136-A 


THE ELECTRIC SERVICE CO., INC. 


D TRANSFORMER CLEARING HOUSE” 
Since 1912 CINCINNATI, OHIO 











HOIST 


r 14” rope. Dia. small drum 60”, 


CHICAGO, ILL. 
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FOR SALE 


1000 KW 25 cycle Rotary 

25 cycle Transformers 55000 and 11000 volts 
Oil Switches 70000 and 15000 volts 

Circuit breaker 15000 volts 


J. T. WALSH 


Brisbane Bldg. Buffalo, N. Y. 


QUeneanenennenensncnnnoscnanncecntsensnsas: 


FOR IMMEDIATE SALE 
1 Crocker Wheeler Generator 
and Control Equipment 


40 cycles 200 RPM, 60 cycles 300 RPM 440- 
460 volts, 3 phase 300 KW. Subject to 
prior sale. 


GOTHAM PAPER MILLS, INC. 
Battenville, N. Y. P.O. Greenwich, N. Y¥ 
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TRANSFORMERS WANTED 


in operating condition or burnt out. 
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OPPORTUNITIES! 


New and used equipment 

recently released from service 

‘by a number of electric and 
gas utility companies. 


FOO” 


POWER PLANT EQUIPMENT 
CONSTRUCTION EQUIPMENT 
SUBSTATION EQUIPMENT 
TRANSMISSION LINE 
MATERIALS 


KONO 


Send for new list, . . . 


APPARATUS EXCHANGE 
EBASCO SERVICES INCORPORATED 


Two Rector St. New York. N. Y. 
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TRANSFORMERS—POWER and DISTRIBUTION 





KVA Make Ph. Type Voltages 
1 1250 Whse. 3 Auto 4000-2300 
3 1000 G.E. HKDD 13800-2300 
3 333 G.E. 1 H-KDH 2200-440 
3 333 =« Pitta. 1 OISC 13200440 
3 250 Moloney i Cc 13800-440/ 
3 200 G.E. 1 HKDD 13200-5756 


M.G. SETS 3 PH. 60 CY. 

2—1500 KW, GE 600 V. D.C. to 2100 HP, 6600 v. 
720 RP. M. syn. motor, with exciter. 

2—1000 KW, GE, 250, Gen. to 1400 HP, 10000 v. 
syn. motor. 

1—500 KW, G.E., 600 Gen. to 700 HP, 13200 v. 
syn. motor = exciter. 

— e— G.E., 275 Gen, to 600 HP, 2300 v. 

motor with exciter. 


BELYEA COMPANY, INC. 


51 Howell Street, Jersey City, N. J. 
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750,000 CM. 
POWER CABLE 


VERY GOOD CONDITION 


Water proof 


(Suitable for marine uses) 


One Piece—843 Ft. 


3 phase—with Lug Connections 


Write—Wire—Phone 


DULIEN STEEL PRODUCTS, Inc. 
11611 So. Alemede Tel. Kimball 9151 


aaa Calif. 
SEATTLE « PORTLA ¢ SAN FRANCISCO 
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For Sale 


TRANSFORMER 


3—667 kva Packard Electric - trans- 
former, single phase, 60 cyele, 
22000 volt primary, 460 secondary, 
overhauled and guaranteed. 


ELECTRIC POWER 
CONSTRUCTION, INC. 


569 South Main Street 
AKRON, OHIO 


OUOOROADERDDOGDOEIADEDEGUEOROGROGROREORGGOEDOONSOROEDDOL OD DONO OO ROE DORsOOEREOH RO HeRNGsestaNeDeeeneneene® 


& 


THROReReRDOSNORNDORReNeODAAEHOEOOEDeaneEsEeeeenaeDeneoenennenansecnseneeaceenanesoseaeennl 








(1479) 123 


















NEO Ne cs NE EAN NT. PERE 


allt 


ADVERTISING IN THIS ISSUE 


To save time and money—your time and your money—that's the 
purpose of the many products and services advertised in this 
issue of Electrical World. Check through the advertising pages 
for information that can be of direct benefit to you. 


Air Preheater Corporation 
* Allis-Chalmers Mfg. Co.......... Gs 
American Coach & Body Co...... 105 
*American Steel & Wire Co...... 18 
American Tel. & Tel. Co........ 


Associated Research. Ine 


Barker & Wheeler 
“Bartlett Mfg. Co................. 116 
Black & Veatch 
Brewer-Titchener Corp. .......... 
*Burndy Engineering Co 


Canfield Engineering Associates. 


ie a 


Cheney & Co., 

* Continental-Diamond Fibre Co.... 

Cooper & Co., Hugh I 

Crescent Insulated Wire & Cable 
Co. 


Day & Zimmermann, Ine 
*Delta-Star Electric Co............ 
Directory of Engineers........... 


Electric Controller & Mfg. Co..39, 40 
*Electric Storage Battery Co...... 45 
Electrical Testing Laboratories. .48, 120 
Electrical Modernization Bureau., 104 
Engineers, Directory of 

Everstick Anchor Co............. 119 


* Fairbanks, Morse & Co........... 36 
wren @ to. Gen Ee: sss .cc.s... 10 
Ferguson, H. F 
Fleur-O-Lier Manufacturers... .. 92, 
Foley Construction Corp., Robert 


E. 


ORE Ra ES An sh cai deh so cede 119 
G & W Electric Specialty Co.... 27 


124 (1480) 


*General Electric Co....81, 83, 85. 87 
* Graybar Electric Co.............. 
Grinnell Co.. 


Handy and Harman 

* Hazard Insulated Wire Works. .... 
Hoosier Engineering Co.......... 120 
PRUNE NEE 68235 6k ok obec ces 107 


*1-T-E Circuit Breaker Co. .Third Cover 
*Ilsco Copper Tube & Products, Inc. 12] 
*Imperial Porcelain Works........ 116 
*Irvington Varnish & Insulator Co. 30 


* Jefferson Electric Co............. 37 
* Johns-Manville 


Kearney Corp., James R 
* Klein & Sons, Mathias............ 
*Kuhlman Electric Co...... Back Cover 


Lapp Insulator Co 
*Leeds w Northrup Company 

ee a 120 
Line Material Co....... 97, 98. 99. 100 


Main, Ine.. Chas. T 
Manning & Co.. 
McGraw-Hill Book Co........... 121 
Mead, Daniel W 
Metropolitan Device Corp 
Second Cover 
Miller Company, The 
Mullergren. Arthur I 


National Electric Products Corp.. 102 


Oia TPR NG 3 Oi 5 Send 23S li, 13 
WD Miia eos so eae wo ayehe 4 
* Okonite-Callender Cable Co...... \ 


* Pacific Electric Mfg. Corp 
Page Fence Association 
Palnut Company. Inc 


* Pennsylvania Transformer Co 
Premax Products, Div. of Chisholm- 
Ryder Co.. Ine 


Recording & Statistical Corp , 
*Reliable Electric Co..........--- 
Revere Copper & Brass, Inc 
*Rockbestos Products Corp 
* Roebling’s Sons Company. John A. 
* Roller-Smith Company 


*SKF Industries, Inc 
Sanderson & Porter 
Sargent & Lundy 
Scheidenhelm, F. W 
Schweitzer & Conrad, Ine 
Searchlight Section 
*Sherman Mfg. Co.., 
Simplex Wire & Cable Co......-. 
Smith & Co., Inc., Gordon 
Socony Vacuum Oil Co., Ine... .42. 
Spooner & Merrill, Ine 
*Star Porcelain Co 
Stevens & Wood 
Stone & Webster Engrg. Corp 


Templeton, Kenly & Co......---. 121 
Texas Co., 


Thomas & Sons Co., The R 
* United States Steel Corp 


* Westinghouse Elec. & Mfg. Co. 
19, 20, 21, 
White Engineering Corp., J. G.... 
Williams Mfr., Geo. E 


PROFESSIONAL SERVICES 


SEARCHLIGHT SECTION 
(Classified Advertising) 


EMPLOYMENT SERVICE ............----eee08: 122 
POBITIONG VACENE oc cise cvisacisveccascceds 22 
POSITIONS WANTED vente aces 122 
USED AND SURPLUS EQUIPMENT...........- : 
Alabama Power Co 
Belyea Co., 
CGChidenpn Wheditic Goin ccc ccicssccccccscenseunss 12 
Dulien Steel Prod., Inc 
Ebnsce Services, Tmt... 2... ccccsesccscccvcceses 12! 
Electric Power Comstr., Imc..........ceseccecces 123 
Blectsic Servies Co., Tike... ..cccccccescccscccee 12: 
Gotham Paper Mills, 
Hemphill & Co., 
Walsh, J. T 


% These companies have supplied additional buying information on 
their products in the 1941 edition of the Electrical Buyers’ Reference 
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